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Keynote Address 



The structiural sources of verb seaning 

Lila Gleiti&an 



If we will observe how children learn languages, we 
will find that, to make them understand what the names 
of simple ideas or substances stand for, people 
ordinarily show them the thing whereof they would have 
them have the idea; and then repeat to them the name 
that stands for it, as 'white*, » sweet', 'milk', 
'sugar', 'cat,' 'dog*. (Locke, 1690, Book 3. IX. 9) 

Is vocabulary acquisition as straightforward as Locke 
supposes? Three hundred years after the publication of the 
Essay on Human Understanding. Locke's is still the dominant 
position on this topic for the very good reason that common 
sense insists that he was right: Word meanings are learned by 
noticing the real-world contingencies for their use. For 
instance, it seems obvious to the point of banality that the 
verb pronounced /run/ is selected as the item that means 'run' 
because this is the verb that occurs most reliably in the 
presence of running-events. 

Or is it? Who has ever looked to see? One troiible with 
questions whose answers are self-evident is that investigators 
rarely collect the evidence to see if they pan out in practice. 

Since this occasion of a keynote address is a serious one, 
I certainly am not going to try to defeat the obviously correct 
idea that a crucial source of evidence for learning word mean- 
ings is observation of the environmental conditions for their 
use. I believe, however, that what is correct about such a 
position is by no means obvious, and therefore deserves serious 
study rather than acceptance as a background fact in our field. 

I'll limit the discussion to the topic of acquiring verb 
meanings, because this is where I and my colleagues have some 
experimental evidence to offer in support of the position I want 
to adopt. Even within this subtopic, to begin at all I will 
have to make critical assumptions about some heady issues which 
deserve study in their own right. Particularly, I will not ask 
where the concepts that verbs encode come from in the first 
place, for example, how the child comes to conceive of such 
notions as 'run' (or 'think' or ' chase ' ) . I want to look at the 
learner at a stage when he or she can entertain such ideas, how- 
ever this stage was arrived at. Second , I reserve for later 
discussion the question of how the child determines which word 
in the heard sentence is the verb — that it is the phonological 
object /run/, not /horse/ or /marathoner/ , that is to be mapped 



1 



S 



2 



onto the action concept. 

The topic that remains seems a very small one: How does 
the learner decide ^W^^^ particular Phon<?lQqi?al o^i egt 

corresponds to wH i ^h p^rtipu l nr v^rfr 

topic. But I'll try to convxnce you that this cjuestion is 
harder than it looks. For one thing, matching the meanings to 
their sounds is the one part of acquisition that can't have any 
very direct "innate" support; this is because the concept 'run' 
isn't paired with the sound /run/ in Greek or Urdu, so t/i? 
relation must be learned by raw exposure to a specific languaj^ 

For another thing, and as I'll try to convince you today, xt's 
not clear at all that the required pairings are available to 
learners from their anbiant experience of words and the world. 

In the first half of this talk, I'll try to set out some of 
the factors that pose challenges to the idea that children can 
induce the word meanings from their contexts in the sense Locke 
and his descendents in developmental psycholinguist ics seem to 
have in mind. In this discussion, I will allude repeatedly to 
the work and theorizing of Steve Pinker, because he seems to me 
to be the most serious and acute modem interpreter of ideas 
akin to Locke's in relevant regards. Then, in response to 
these challenges to the theory of learning by observation, I 
will sketch a revised position laid out by Landau and Gleitman 
(1985) , illustrating it with some recent experimental evidence 
from our laboratory. The idea here is that, to a very con- 
siderable extent, children deduce the verb meanings by consider- 
ing their syntactic privileges of occurrence. They ffiasi do so, 
because there is not enough information in the whole world to 
learn the meaning of oven simple verbs. 

Part I: Some difficulties of learning by observation 

X/^(^i^ ^'s idea: Differences in experience should yield ^IXf-fiX.- 
encea in meanings 

At peril of carricaturing Locke — but who doesn't? I 
select him as one who argued for a rather direct relation 
between knowledge and the experience of the senses . He fre- 
quently used the example of individuals bom without sight as a 
testing ground for such a position. According to Locke, 
sighted and blind people ought both to be able to learn the 
meanings of such words as statue and £ssX and gwggt , out the 
blind ought to be unable to acquire picture and SS& and £gfl, tor 
these concepts are primitive (i.e. , not derivable from other 
concepts) or derivable from primitives that are available only 
to the eye. 

Barbara Landau and I were directly inspired by Locke to 
study the acquisition of these vision-related terms by blind 
babies (Landau and Gleitman, 1935). As our studies evolved, we 
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realized that exactly tls© same conceptual issues about learning 
arise for sighted vocabulary learners as for blind ones, so I 
will move on to discussion of such normally endowed children. 
The blind population, which I discuss first, is perhaps special 
only as the biographical point of origin of our own thinking but 
I suspect that, for you listeners too, it will serve to drama- 
tize some issues which sees less startling in the ordinary case. 
These have to do with how resistant the word-learning function 
is to the evidence of the senses. 

I«andau and I were astonished to discover how much alike were 
the representations of vision-related terms by blind and 
sighted children at age 2 1/2 or so, despite what would appear 
to be radical differences in their observational opportunities. 
For instance, all these babies showed by their comprehension 
performances that they took look and ss& as terms of perception, 
distinct from such contact terms as As an example of 

this, a blind child told to "Touch but don*t look at..." a 
table would merely bang or tap it. Whereas if told "Now you can 
look at it" she explored all its surfaces systematically with 
her hands. Moreover, she understood Xssk to be the active (or 
exploratory) and see the stative (or achievement) term in this 
pair. Just as surprising, blind children as well as sighted 
children understood that areen was an attribute predicable only 
of physical objects (they asserted that ideas could not in 
principle be green while cows might be, for all they knew) . 
Thus the first principle that a theory of observational learning 
must be subtle enough to capture is that 

(i) The same semantic generalizations can be acquired in 
relative indifference to differing environmental 
experience, if the notion "experience" is cast in 
sensoryperceptual terms. 

Can word-to-world pairings in the input account for the 
child's sema ntic conjectures? 

While we found the surprising result that blind children 
shared much knowledge about vision-related terms with their 
sighted peers, we also achieved the unsurprising result that 
there were some differences in how these two populations under- 
stood these terms to refer to their own perceptions: Blind 
children think that look and sss. describe their own h»ptig per- 
ceptions while sighted children think these same words describe 
their own visual perceptions . Thus blindfolded sighted children 
of 3 years look skyward if told to "Look up!" but a jolind child 
of the same age holds its head immobile and searches the space 
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above in response to the same command (see Figures 1 and 2). 

This outcome is of just the sort that is subject to "ob- 
vious" explanations involving the extra linguistic contexts of 
use. We reasoned {as does everyone to whom one presents this 
set of facts): 'Obviously,' a blind child's caretaker will use 
the terms ibaJs and gfifi intending the <=hild perceive in 
whatever ways her sensorium makes available. And since the 
blind child's way of discovering the nature of objects is by 
exploring them manually, the caretaker will surely use IsfiK and 
see to this child only when an object is near enough to explore 
manually. That is, the caretaker should say "Look at this boot' 
to her blind baby only if a boot is nearby, ready to be explored 
manually. The contexts of use for these words thus should in- 
clude — among many other properties — conversationaxly perti- 
nent objects that are near at hand. Had the caretaker instead 
rattled a boot noisily by the child's ear whenever she said 
"Look at this boot", the learner would have surmised that Isolt 
means 'listen'. 

So here we have a straightforward prediction from the envi- 
ronment of use to the formation of a semantic conjecture: By 
hypothesis, the blind learner surmises that ISQ^ involves hSEr 
tic exploration because it is that verb which is used most reli- 
ably in contexts in which haptic exploration is possible and 
pertinent to the adult/child discourse. Landau and I decided 
to test that prediction to see if it was as true as it was 
obvious y 

To do so we examined videotapes of a mother and her blind 
child recorded in the period before the child uttered any vis- 
ion-related words or indeed any verbs at all (that is to say, 
during the learning period for these words) , coding all verb 
uses according to whether they occurred when an object pertinent 
to the conversation (a) was NEAR enough to tne child for her to 
explore it manually, i.e., within arm's reach, (b) was FARther 
away than that, or (c) when there was NO such pertinent OBJECT. 
We hypothesized that look and SS& were the verbs used most reli- 
iably in the NEAR condition accounting for why the child had 



1 A related difference holds for the color words . Sighted 
children of four and five map the color words onto observed hues 
in the world while blind children ask for help. Perhaps they 
think the property is stipulative. Asked "Why are the flowers 
in the woods pink?" one blind child responded "Because we nfiBSS 
them pink!" (Landau, personal communication) . They know these 
are attributes predicable only of physical objects (they say 
that an idea can't be green because "it's only in your head ) 
but they don't know what the real-world dimension may be. 
Interestingly, they avoid some choices that their extralinguis- 
tic experience appears to make available, e.g. , that color terms 
refer to sizes of objects (Landau and Gleitman, ibid, ch. 8) . 
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assigned them the m<2aning5 « explore/ apprehend E^imllx' (while 
other verbs would be used less often in this condition, an«'. so 
would not be assigned a haptic component in their meanings} . 

The results are shown in Table 1. They fail to account for 
the child's haptic interpretation of look and figfi. Esst 
give and hold are the verbs used most reliably (over 95% ue 
time) under the NEAR condition while look (73%) and espec / 
see (39%) are not as reliably associated with this condition. 
We can conclude that 

(ii) If representations of the environmental contexts are 
the basis for the semai:tic conjectures t these can»t 
can»t be just the siiaplest and most obvious represen- 
tations of those contexts that one can think of. 

It is worth pointing out before leaving t*iis topic that the 
analysis of Table 1 cannot be written off as of some environmen- 
tal property that is hop<3lessly irrelc/ant to th^ child's 
analysis of events (though it is doubtless too simple, a fact to 
which I will return directly) . i^or as it stands, this analysis 
extracts and explains important distinctions among verbs of 
physical motion that are in other res-pects sem».ntically close, 
such as give vs get. The child is apparently told, sensibly 
enough, to give what she has in hand (this verb is used in the 
NEAR condition 97% of the time) but to GET what she doesn't have 
(the relevant NEAR percentage for this verb is 45%) . 

Latitude o f the hypothesis space 

Generalization (ii) brings me closer to topics I want to 
concentrate on today. Notice that the conclusion drawn 
was very weak — not that it wasn't the contexts that led to the 
learning, but rather that the idea of "real-world context," to 
succeed, must be a good deal more subtle than we (and others) 
originally supposed. That is, the response to the findings 
shown in Table 1 is usually, and perhaps should be: 

"Oh, but the contextual analysis you imposed was so Igfiblfi. 
Showing that it failed is only showing the failure of Landau and 
Gleitman's imagination. The child surely imposes a richer ana- 
lysis on the situation than that, and the only analysis relevant 
to the hypotheses under test is the one that the child herself 
imposes . *' 

Fair enough. We limited the child to observing some 
perceptually obvious features of the situation, features that 
the infancy literature tells us are available even to babies - 
In other words , our aim was to see how far some small 
independently documented set of observational primitives could 
get the learner in extracting simple meaning features for 
assignments to the verbs . These were that the world is 
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Verb 



Proportioii used in contgxte 
In hand 

max F&r No obftct 



TcHal number 
ccmsldtivd* 



Percephial verbs 



Look 


.73 


.09 


.18 


34 


Sec 


.19 


.56 


.05 


18 


Other perceptual 


.56 


.44 


.00 


17 


Nonperceptiui verbs 










Come 


.05 


.32 


.cO 


19 


Get 


.50 


.25 


.25 


27 


Give 


.97 


.03 


.CO 


21 


Go 


.52 


.24 


.24 


20 


Have 


.53 


.47 


,00 


11 


Hold 


1.00 


.00 


.00 


10 


PUy 


.70 


.00 


.30 


10 


Put 


.97 


.00 


03 


61 


Say 


.43 


.07 


.50 


28 



it. These total to N-276. the number of utterances containing the common vnb% 
(10 or more occurrences in the maternal cori>us}. The rcmainii^ 359 were dis- 
carded in this and foHuwing analyses, indudii^ 163 instances of bt and 1S6 in- 
stances of rare verbs (fewer than 10 occurrences). 



Table 1: 



situational contexts for the common verbs used by the 
blind child's mother during the learning period (from 

Lamdau and Gleitman, 1935) 
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«on«iated with obiects which endure over tixae (Spelke, 1982), 
Ind whiS^ move relative to each other (Laeky & Gogol, If 3) and 
5ith re»«ct to the positions of the child's own body (Acredolo 
^id E^SSr 1980 ; Field, 1976) . These assumptions put the child 
?n a jSTsVtion' t; conc^^^^^^ of the situation as one of objects- 
in this case, objects whose noun names are known to the child— 
mSving (ts described by the verb) between sour«is and goals. 
Forixaiple, for aixs the object ^J^f^^f^^,^^^^^ 
begins to FAR when it ends, and in afit the object goes from FAR 

to NEAR. 2 

It can hardly be denied, in light of the infancy evidence, 
that youngsters do represent situations in terms of the posi- 
tions Ind motions of ^rtinent objects. What is surely false, 
however, is that such categories are exhaustive amongst the 
child's extralinguistic analyses. Infants come jichly pre- 
pared with means for picking up information about what is going 
on in their environment — looking, listening, feeling, tasting, 
and smelling; in fact these different sensory routes appear to 
be precoordinated for obtaining information about the world 
(Spelke, 1979) . To take a few central examples, infants per- 
ceive the world as furnished with objects which are unitary, 
bounded, and persist over time and space (see Gibson and Spelke, 
1983), and which cannot occupy two places at one time (Baiiiar- 
geon, spelke, and Wasserman, 1985). They distinguish among the 
varying properties of objects, e.g., their ^^^idity^^^ 
ticity (Gibson and Walker, 1984), their size (Golinkoff et al, 
1984a), their colors (Bornstein, 1975), whether they are moving 
or stationary (Ball and Vurpillot, 1976) , their positions and 
motions relative to the child observer t^^^^/' .^^^^^^ ' ^5^?^^ 
animacy (Golinkoff et al, 1984b) and even ^^eir numerosity 
(Starkey, Gelman, and Spelke, 1983). If ^0?^ ^^"J^ .J^^^^^ 
something that infants can't or won't notice, look in the next 
issue of HAvi^iopmenta i Psychology and you will probably discover 
that someone proved they can. 

Now that I have acknowledged something of the richness of 
infant perception, why not let the learner recruit «iis consi- 
derable armamentarium for the sake of acquiring a verb vocabula- 
ry? That is, why not assume that the child encodes the situa- 
tion not only in the restricted terms that yield Table 1, but in 
myriad other ways? For instance, over the discourse as a whole, 
probably the mother has different aims in mind when she tells 
the child to "look at" some object than when she tells her to 

2 We hasten to say such an analysis can succeed at all 
only if the child can determine the discourse addressee. This 
assumption is plausible because (1) in these transcripts, at 
leastT the mother's speech is over 95% about the "here and now 
and (2) in over 90% of instances, the addressee is the child 
herself. 
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"hold" or "give** it. Tha child could code the perceptual world 
for these perceived aims and enter these properties as aspects 
of the words' meanings. But also the mother may be angry or 
distant or lying down or eating lunch and tha object in motion 
may be furry or alive or large or slimy or hot, and the child 
may code for these properties of the situation as well, entering 
them too as facets of the words' meanings. 

The problems implicit in such an expansion of the represen- 
tat 3nal vocabulary should be familiar from the literature on 
syntax acquisition: The trouble is that an observer who 
notices everything can learn nothing, for there is no end of 
categories known and constructable to describe a situation.-^ 

Indeed, not only leamabil.ity theorists but all syntac- 
ticians in the generative tradition appeal to the desireability 
of "narrowing the hypothesis space" lest the child be so over- 
whelmed with representational options and data-manipulative 
capacity as to be lost in thought forever. At least, learning 
of syntax could not be as rapid and uniform as it appears to 
be, unless the child were subject to highly restrictive princi- 
ples of Universal Grammar, which rein in her hypotheses. As one 
famous example, the learner is said to assume that all syntac- 
tic generalizations are structure-dependent rather than serial- 
order dependent (Chomsky, 1975? see also Grain and Fodor, in 
press) . In fact, Universal Graimnar is said to be as constrained 
as it is owing to the child's requirement that this be so. 

I put it to you: Are these observations about the diffi- 
culties of learning when the hypothesis space is vast no less 
true of word learning than of syntax? In the domain of 
vocabulary acquisition as much as that of syntax acquisition, 
there is remarkable efficiency and systematicity of learning 
across individuals (and, as the blind children show, across 
learning environments) : The rapidity and accuracy of vocabulary 
acquisition are jewels in the crown of rational istically ori- 



3 As so often, Chomsky (1982) sets the problem with great 
clarity: "...The claim we're making about primitive notions is 
that if data were presented in such a way that these primitives 
couldn't be applied to it directly, prelinguistically before you 
have a grammar, then language couldn't be learnt... And the more 
unrealistic it is to think of concepts as having those proper- 
ties, the more unrealistic it is to regard them as primitives 
. . .We have to assume that there are some prelinguistic notions 
which can pick out pieces of the world, say elements of this 
meaning and of this sound." The analysis of Table 1 is an 
attempt to see how far some small and independently documented 
set of observational primitives could get the learner in ex- 
tracting a simple meaning feature ( 'haotic' 1 for assignment to 
certain verbs. 
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ented developmental psych^in^isti^^^^ i?^? jni^n^v.'' ln?ISi 

be a critical source of fj^efefs " nto be as alike in their 
Bolstering the same ^^""^uages seen to oe devices 

elementary vocabularies \« "^"^ But slrpUsingly enough, 

(see J^'^l' ^.^^'t^invoiieA tor syntax f to restrict the 
all the teUi"9 »^e"t9^ „ Sat is. constraints on represen- 
interpretation of toe input tn ^^. ^^^^^^ in form, con- 

S"t„rie*?^\nr4ctr2s a.e to^wn out ^^^Zi^.Z^ 

srt'^^Mirco^sy^^^^^ 

^i"f^t;iL'"?n%?S2^ ma'nf^lating an exceed- 

ingly broad and free-ranging hypoth«si8 space. 

* .^'^ %"i„4r^sl7rin rd!re^rand"!sa\' dis^SsslSn 
issues here. i fJlt toe space of observables that a 

iL^r ri??^cSernn'i:tching t^ri^nt to toe un>cnown verb, 
writes as follows; 

verbs' definitions are organized around a surprisingly 
small nuiQber of elements: "The Main Event", that is, 
rState^ motion? the path, direction, of l<=»«=^jL^°2««f 
tn object, either literal spatial 10°^^^°"%.^?;? 
an oojei^i., nonspatial semantic flela? 

a handful of others. 



(1987, p. 54) 



It is an open question whether Pinter ■ s ProP^^«f ^ ^^^^ 
rrSuiver?po^°wStI^ Tv/rt-lilS 'B'^^J^ 

b &r io^=Tifon-i^"^^ :?r£3sV T""^' 

?^i»i"tivcs ^^Xl^^-^.^^^^'l^^^tn^ choTce '"oT'e^UiuI 

seems 'restrictive enough to delimit the analyses a 

constraints will be restrictive enou^ course 
child performs in reaction to ^aoh event/ ve« perception 
I'm not suggesting toat there aren^^t princi^^^^^^^ 
that are restrictive and highly "ecount for vocabulary 

they are likely not restrictive to be rich 

acquisition. How could they ,. /"?/"iiffs and mistaking 
enlugh to keep toe babies ^rom falli■^yff cliffs a^^ ^ 
distant tigers for nearby pussycats lest tney aii aisapt- 
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tne face of the earth before learning the verb meanings. 

However, the richness of perception is not the only, or 
even th« major, problem faced by a hypothetical learner who 
tries to acquire verb-meanings from observation. The more dif- 
ficult problem is that even the homeliest and simplest verbs, 
though they refer to events perceivable, encode also the unob- 
servable present interests, purposes, beliefs, and perspectives 
of the speaker. I turn now to this class of problems. 

Perspectives on events 

Consider the learning of simple motion verbs, such as sush 
or move. In a satisfying proportion of the times that care- 
caretakers say something like **6eorge pushes the truck," George 
can be observed to be pushing the truck. But unless George is a 
hopeless incompetent, every time he pushes the truck, the truck 
will move. So a verb used by the caretaker to descril>e this 
event may represent one of these ideas (*j2UShl) or the other 

Moreover, every real event of the pushy sort necessarily 
includes, in addition to the thrust and goal, various values of 
trajectory, rate, and so forth, so that such ideas as 'slide. * 
'rumble.* 'roll . • * crawl . ' and so on, are also relevant inter- 
pretations of a new verb then uttered. What is left open by 
the observation is whether that verb represents any or all of 
these manner differences: no, in the case of push , but yes in 
the case of rsUL or cm^ifi. 

Note that the manner elements just mentioned do fall within 
the range encoded by verbs in many languages (Talmy, 1985) and 
are on the narrowed list of perceptual properties suggested by 
Pinker (1987). I leave aside various other interpretations 
often called "less salient" (i.e., I ignore more general 
consideration of the "stimulus-free" character of language usmt 
see Chomsky, 1959) , especially the countless zany interpreta- 
tions of this event that could be drawn by worried philoso- 
phers . ^ 



* Jerry Fodor has suggested to me, maybe seriously, that 
these problems go away because the caretaker and child are in 
cahoots, and they are mind-re^iders. They are so attuned in 
discourse, being creatures of exactly the same sort, that the 
child zr^d onto exactly the characteristics of the situation 
that the mother, just then, has in mind to express (see Bruner, 
1974/5 for a story about how the attentional conspiracy is set 
up by mother and child, and Slobin, 1977, for a related account 
of the conversational erivironment) . A related position is 
maintained by Pinker (citing Keenan) about situations the 
learner might iielect as learning opportunities; in the case 
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1 -•.....4hi« that these ambiguities are eliminated by 
, uses flSfiia situltions (see again Pinker, 

^So^^"^ evIntuanT^ some instance of moving called 

i^conJ«,tur- a^ut t^^^ .■^r.'fS.in.t^on". "^Sl ^^b maf a^eStS- 
cess of f°"f"^'f" mie worw is inly that the burden of 

verbs, properties, and scenes) enlarges. 

Difficult problems can be solved. But impossible ones jtb 
harder . consider verbs as fififl and fihasfi, tSiX afiU , 

? kJI*. «4v« and act. and so on. Such pairs are common in 

ain and I2sa£f SUys ana ass, III*- «itnHAA to a sinale kind 

Sis design of verb lexicons. Each pair * J^f Jov la 

of event! Whenever the hounds are chasing fox, the fox is 
?Leing from the hounds. If some hounds are racing, even with 
eit? intensions, toward a brave fox who holds its grou^, the^ 
can't be said to be chasing him. Chasing implies rieexng, 
necessarily. If the child Selects a verb from the stream of 
speech acc^^^^^ such a scene, how then is she to decide 

whether it maans 'chase' or 'fl**©'? 



Pinke- is discussing, the child is to discover the property 
syfeSst from its semaAtir/pragmatic environmental correlates: 

The semantic properties of subject hold only in basic 
sentences: roughly, those that are simple, active^ 
affirmative, declarative, pragmatically neutral ana 
miniirally presuppcsitional. . .The P»^^^ts. . .or Ute^ 
tniaht filter out nonbasic sentences from the input using 
va?iLs con^'extL or phonological diagnostics of nonbasic- 
ness such as special intonation, extra marking on the verb, 
priluppositions set up by the preceding f if the 
Context, nonlinguistic signaUi of the interrogative or 
negativ4 illocutionary force of an utterance, and so on. 
(Pinker, 1984, pp 46/7) . 

Note again the number and nontransparency of the experiential 
analyses necessary within this perspective. 

5 I may veil be granting too much here. After all, 
touching, and even breathing and existing are going on in the 

o^esence of all moving and pushing events. So it's probably not 
tSfthat a uniie interpretation of verbs from scenes can ever 
hr^Ltracted whatevei: the ornatencss of the scene-storage and 
mLip^latio^p^^Dc^^^^^^^ be. Not at least without invoking 

no?ilns oT«sa^^^^ which is likely just substitution of 

unknowns for unknowns . 
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Such examples are thrusts to the heart of the observational 
learning, hypothesis. As Pinker (1987, p. 54) acknovledges, 
"Basically, we nsea to show that the child is capable of enter- 
taining as a hypothesis any possible verb meaning, and that he 
or she is capable to eliminating any incorrect hypothesis as a 
result of observing how the verb is used across situations." 
But chase and Hfifi (and a host of similar pairs) are relevantly 
used in all and only the same situations. It follows that it 
cannot be shown that the child is capable of eliminating the 
incorrect hypotheses by cross-situational observation. 

I think the problem is that words don't aescribe events 
aimpliciter. If that's all words did, we wouldn't have to talk. 
We could just point to what's happening, grunting all the while. 
But instead, or in addition, the verbs seem to describe specific 
perspectives taken on those events by the speaker, perspectives 
which are not "in the events" in any direct way. How far are 
we to give the learner leave to divine the intents of his alders 
as to these perspectives? Are they talking of hounds acting 
with respect to foxes, or of foxes with respect to hounds? 

Speaking more generally, since verbs represent not only 
events but the intents, beliefs, and perspectives of the speak- 
ers on those events, the meanings of the verbs can't be ex- 
tracted solely by observing the events. 

The subset problem 

A related problem has to do with the level of specifi- 
city at which the speaker, by the words he chooses, refers to 
the world. Consider the homely little objects in the world, 
the pencils, the ducks, the spoons. All these objects are 
supplied with more than one name in a language, e.g., animal i 
duck. Donald Duck. I expect that the adult <s!ipeaker has little 
difficulty in selecting the level of specificity he or she wants 
to convey and so can choose the correct lexical item to utter in 
each case. And indeed, the learner may be richly pre-equipped 
perceptually and conceptually so as to be able to interpret 
scenes at these various levels of abstraction, and to construct 
conceptual taxonomies (Keil, 1979) . But as usual this very 
latitude adds to the mystery of vocabulary acquisition, for how 
is the child to know the level encoded by the as yet unknown 
word? The scene is always the same if the child conjectures the 
more inclusive interpretation (that is, if her first conjecture 
is animal rather than duck) . For every time there is an obsei- 
vation that satisfies the conditions (whatever these are) for 
the appropriate use of duck , the conditions for the appropriate 
use of animal have been satisfied as well. 

Analogous cases exist in the realm of verb meanings. To 
return to the instance dramatized by the blind learners. Per- 
ceive, see, look, eye (in the sense of 'set eyes on') , fagg* 
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eiiihaat problem. There is no seeing with- 
QjrXsn^, pose the sane subset ^facing, facing without orienting, 
out looXing , ttiat only blind children, but 

etc. All ttiia suggests ^ (essentially the same) 

sighted children as well, ^s^^^ and fifie, because 

difficulties in ^ ^two words iT^ot an observable 

the distinction between tne ^ " used. Yet, as I 

property of the situations in^^^^ properties 

t^:r?^f bUnd and sighted Ihree year olds held in common. 

- ,j /iaeT» aridressed a probleB that seems related to thia 
°°^L '=h^3id foS^llv thkt learners who had to choose be- 
one. HO fl»°"ed 'ormaiiy subset of the other, 

^oS!3 r^eiiriSTos'itiv"! e^UScf liey had chosen wrong if 
SS"hSppenel ?S Conjecture the '"fo^et (larger) Wage. This 

^SbJrt^e ^°1 S^SSfrrof'^l -p«-' "'-"^ 

ifrnUrprt^ls^ed that I--- »^«Slc?^^^^^^^^^^ ^ItVS^^l 
iI?Sr\'f r^S^IS^te^n 'S^icS"«^^ ^tv (BerwiC, 19SI, 

Wexler and Manzini, 1987) . 

But the facts about the lexicon do not ^^^^J^J^T'lllll 
that the child has a solution so sii^ile as choosing the least 
inclusive possibility. In the end, they ««K»i" ."li^tS; 
Mn^Bover neither the most inclusive nor the ieas^^i"*^"']^* 
posXuties sle= to be the initial conjectures; "ther »o»^ 
"Siddle- or "basic" level of interpretation i^.^^e one initially 
selected, i.e.. Sll^ and iafiS (as opposed to laUflgi ^ aliBBSS 
seem to be the real first choices of the learners. 

in short, words that stand in a subset "1**^°" P°" 
intractable problem for an unaided observation-based learning 
p?oceIure This is because the child who ""^^^ conjectures the 
Sore inclusive interpretation can receive no positive evidence 
Sli-Sorld S'appings th»t can dissuade h^ i„te^teS- 
ittt. ^o^si^te-nHi^f da^^ fs^ .^Tstfi^e^brthe "Lyrical 
facts . 

w«nv semant ic propertiPR are Qlps^^ tQ o^^^rv^t^ion 

But the verbs that most seriously challenge the semantic 
bootstrapping proposal still remain to be discussed: These are 

6 These results can't be written off on grounds of the 
differential frequency of these words in the input corpus, for 
?f Ihe freienliS are changed the level of categorization does 

iot For instance, in some houses Eisifi i^.f^^^^^^J^f ?Sat ?he 
than 4os. but in that case tjie youngest children think that the 
word meaning 'dog' is /fayqo/- (Rescorla 1980). 
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ti\e ones that don't refer to the observable world at all. 

Ix>ck« noted that the meanings of many words involve proper- 
ties that are closed to observution, but he did not consider 
this fact to be fatal to his overall position because his 
experience, partly warranted, was that those who used such 
**2d>stract** words didn't Joiow wh^t they were talking about half 
the time anyhow. Nevertheless a key problem for an unaided 
observational-learning story is that too many words that even a 
three or four-year old understands are related to the real world 
only in the most obscure and unobservable ways, if at all. Try, 
for example, to learn the meaning of the word ^2iifi2l by titrating 
discourse situations into those in which thinking is going on, 
somewhere, when you hear /jfchliiKZ, v» those in which no thinking 
is happening. Remember that there isn't always brow-furrowing 
or a Rodin statue around to help. Keep in mind also that you 
are going to have to distinguish also among think, guess, won- 
der, know, hope, suppose and aaslfirsfcaal* not to speak of ~ a 

few months or years later — coni ecture . f icnxr^ , comprehend. 

discover, perceive, etc. 

Many developmental psycholinguists rule such instances out 
of school on the grounds that these aren't words that children 
know very well at two and three years old, but this won't do. 
After all, we also want to understand the children who manage to 
survive to become the four and five year olds. 

I don't really think this topic needs much more belaboring. 
If the child is to learn the meanings from perceptual discrimi- 
nanda in the real world, the primitive vocabulary of infant 
perception has to be pretty narrow to bring the number and var- 
iety of data storing and manipulative procedures under control. 
But no such narrow vocabulary of perception could possibly 
select the thinkinoness properties from events. I conclude that 
an unaided observation-based verb learning theory is untenable 
because it could not acquire think . 

summary 

I've mentioned a number of problems for a theory that 
(solely or even primarily) performs a word-to-world mapping to 
solve the vocabulary learning task. These are that (i) such a 
theory fails to account for the fact that children whose 
exposure conditions are radically different acquire much the 
same representations of many words; (ii) plausible, narrowly 
drawn, candidates for event representation seem to be inadequate 
in accounting for the learning in certain apparently easy cases; 
(iii) broadening the hypothesis space so as to allow learners to 
distinguish among the many verb meanings ffidy impose unrealistic 
storage, manipulation, and induction demands on the mere babes 
who must do the learning. In addition, (iv) many verbs are 
identical in all respects except the perspectives that they 
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«v#»nts or (v) the level of specificity at which 
tSep^S. a -inglfevUt; or (vi) don-t ro'er t v 
Z4.«i*»« ♦.Hut- are observable at all. Since children leam the 
ve?b meanings despite thefse apparently formidible problems, my 
coSedture is that they have another source of information that 
ridresses some of the insufficiencies of observation. 

Part II: New approaches for vocabulary acquisition 

Hffy 4.hft bl1,^ri Ghild might ^^^^ learned the viSU^X %S^m s. 

I return now to the problem Landau and I faced in under- 
standing the blind child »s semantic achievements. Keep in mind 
that the analysis of Table 1 was an attempt to explain only the 
most straightforward, perceptually relevant, aspect of her 
acquisition of ifijzK and fififi, namely that if these verbs had to 
do with hSEtifi perception, there must have been pertinent 
SSjects clXto her hands when her mother J^^^ those words. 
Yet even this simple idea seemed to be falsified by our 
analysis. 

To find out why, our first step was to return to the data 
of Table 1 to see where and when the NEARNESS constraint had 
failed for so many uses of I99K and SSS^ We found that the 
sentences that fell neatly under the object-nearby conjecture 
were very simple ones: If the mother had said something like 

Look at this boot} 
or See the apple? 

invariably the boot or apple were NEAR, within the blind child's 
reach. But if the mother said 

T^v.«a see i^ flrannv's home! (while dialing the phone) 
Look what you're doing I , 
You look like a kangeroo m t hQ^e_3}LQi^ll^ 
or Let's go see Pqppv, 

the "pertinent object" was likely to be FAR or there was NO such 
pertinent OBJECT intended, clearly, the sentences that tripred 
up our simple story were queer ones indeed. The mother didn't 
seem in most of these cases to mean 'examine or apprehend 
either haptically or visually, but rather 'determine', 'watch- 
out', or 'resemble.' Or else, as in the final example, a 
motion auxiliary (gs) in the -sentence transparently took off the 
NEARbyness requirement. 

There are two ways to go now: One can claim that the 
NEARbyness environmental clue to the haptic interpretation was 
just a snare and delusion — but that is ridiculous. It just 
HAS to be right that this aspect of the environment was part of 
what licensed the child's haptic interpretation. The other 
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choice is to find some non-question-begging way through which 
the child could have gotten rid of the sentences that otherwise 
would threaten the experiential conjecture. (The question- 
begging way, of course, is to say that the mother didn't mean 
'haptically explore' in the offending sentences). 

How can this be done? The clue is that not only the 
meaning, but the syntax too, off these offending sentences is 
special — different from the syntax of sentences in which the 
child was reallv being told to explore and perceive nearby 
objects. This syntactic distinction may be available to the 
learner. 

A syntactic partitioning of the verbs commonly used by the 
mother of the blind baby (based on the same corpus analyzed in 
Table 1) , according to the subcategorization frames in which 
each verb appeared in the maternal corpus, is shown in Table 2; 
the verbs of Table 1 appear as the columns in this table, and 
the syntactic environments appear as the rows; the numbers in 
each cell are the number of instances of a verb in some parti- 
cular syntactic environment.^ Notice first that some of the 
typical syntactic environments for look and see are quite 
different from those for the other verbs in the set. 

Moreover, we can — with only a little fudging — divide 
the environments of the vision-related verbs so as to pull apart 
those environments in which the NEARbyness contextual cue holds, 
and those in which it does nots That analysis is shown in Table 
3. Essentially, the top rows of Table 3 show the maternal uses 
of these verbs in their canonical subcategorization frames 
(e.g., "Look at/see the frog," "Look up/down") and the deictic 
interject ive uses that are the most frequent in that corpus 
(e.g. , "Look! , That's a frog I" and "See?, That's a frog!") . 
When ttiese syntactic types only are considered, the NEAR 
proportion of look rises (to 100%, from 73% in Table 1) and so 
does the NEAR proportion of sfiS (to 72% from 39%) . Thus if 
the learner can a*id does perform these analyses, the first 
result is that NEARbyness of the pertinent object becomes a much 
more reliable real-world clue than previously. But notice that 
the hypothesis now is that the child performs a sentence-to- 
world mapping, rather than the word-to-world mapping shown in 
Table 1: The child's interpretation of e.Xtr?^Xinq^igtig events 
has been significantly modulated by her attention to linqvigtlg 
events , namely the syntax. 

Landau and I made yet another, and much stronger, claim 
based on the kinds of outcomes shown in Table 2 . This was that 



7 Specifically, the rows of this table represent sub- 
categorization frames . the sister-nodes to V under the verb 
phrase. 
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61 10 10 27 15 20 19 



« Vttbf that occur wnth locativt prepositionf and adverbs. 

b A causativ« u»€ of W'Wiil we have Barbara come baby sitr 

c.' PI., with the nonlocativ. (reciprocal) preposition You're not gonna play 

with the triaitgie, so forget it!" 



Table 2: subcategorization privileges of the ^f^^^®*^ 
by the mother of a bl'-d child during the learning 
period. The number i. each cell represents the number 
of times that a verb Is used in a particular frame 
environment (from Landau and Gleitman, 1985) 



26 



19 



the range of subcategorization frames has considerable potential 
for partitioning the verb set semantically, and that language 
learners have the capacity and inclination to irecruit this 
information source to redress the insufficiencies of raw 
observation. This examination of structure as a basis for 
deducing the meaning is the procedure we've called "syntactic 
bootstrapping." I turn now to a comparison of the hypothesis 
called "semantic bootstrapping" by Pinker to the one called 
"syntactic bootstrapping" by Landau and me. 

Xhe bootstraPDinc f proposals compared 

The two bootstrapping proposals are much alike in what they 
claim about correspondences between syntax and semantics, and 
are also alike in proposing that the child makes significant use 
of these correspondances. First 1*11 sketch, very briefly and 
informally, the kinds of syntactic/ semantic correspondances 
that are crucially invoked in both proposals. 

syntactic/semantic UnKing rulggs To an interesting 

degree,, the structvires in which verbs appear are projections 
from their meanings To take a simple example, the different 
niimber of noim^phrases required by the verbs laucrh. smack, and 
put in the sentences 

(1) Arnold laughs. 

(2) Arnold smacks Gloria. 

(3) Gloria puts Arnold in his place. 

is clearly no accident, but rather is semantically determined — 
by how many participant entities, locations, etc., the predicate 
implicates. Similarly, the structural positions of these noun- 
phrases relative to the verb also carries semsmtic information; 
thus, much more often than not the subject noun-phrase will 
represent the actor or causal agent (e.g., Arnold in sentence 1 
and Gloria in sentence 2) , and paths and goals will appear in 
prepositional phrases f in his place, in sentence 3) . These 
links of syntactic position and marking to semantic properties, 
while by no means unexceptional, typify the ways that English 
represents semantic-relational structure . In short, verbs that 
are related in meaning share aspects of their clausal syntax. 
Zwicky (1971) put the idea this way: 

"If you invent a verb, say areem. which refers to an act 
of communication by speech and describes the physical charac- 
teristics of the act (say a loud, hoarse, quality) , then you 
know that... it will be possible to greem (i.e. to speak loudly 
and hoarsely) , to greem for someone to get you a glass of water, 
to greem at your sister about the price of doughnuts , to greem 
"Ecch" at your enemies, to have your greem frighten the baby, to 
greem to me that my examples are. absurd , and to give a greem 
when you see the explanation. " 
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g^^^n^ j , ^ hQoi^str a ppineri Using the semantigg %9 PrQ<aict t^e 

syntax: As I mentioned earlier, both the bootstrapping propo- 
sals ma ke critical use of these canonical relations between 
I^Lx and semantics. In the «««^^»^i<=,^?f ^^^"^^^^^^ 
the child fixes the meaning of a verb by observing its real- 
world contingencies. In Pinker »s (1987) words: 

" the child could learn verb meanings by (a) sampling, on 
e4d!i occasion in which a verb is used, a si^set of the 
features...®, (b) adding to the tentative definition for 
the verb its current value for that feature and (c) 
permanently discarding any feature value that is con- 
tradicted by a current situation." 

I have argued at length that this position is too strong, for at 
least some features are unobservable . Yet no one can doubt 
that, at least sometimes, the context of use -is so rich and 
restrictive as to make a certain conjecture about interpretation 
overwhelmingly likely.^ 

once the verb meaning has been extracted from observation, 
the semantic bootstrapping hypothesis invokes the linking rules 
(the canonical syntactic/semantic mappings) to explain how the 
child discovers the structures which are licensed for the use of 
these verbs, much in the spirit of Zwicky's comments about the 
invented word greem. For instance, if a verb has been disco- 
vered to mean give , then it will appear in three-argument 
structures such as John gives boQie to Marv. This is because 
the logic of 'give* implies one who gives, one who is given, and 
that which is given, and each of these entities requires a noun- 

® The features are those mentioned in my earlier citation 
of Pinker (page lO of this manuscript) . 

9 At peril of making one argument too many, however, I 
can't resist complaining that Pinker 's proposed procedure is 
too extreme. After all, sometimes the child is attending to 
one thing (say, the dog under the table) when the mother says 
something irrelevant to that (say, "Eat your peas, dear I"). So 
the learner better not "discard permanently" any feature that 
contradicts the current situation ag he <?? i9 coryelVinq 

it. In fact, positive imperatives pose one of the most 

devastating challenges to any scheme that makes word-to-world 
pairings for the mother will utter "Eat your peas I" if and only 
if the child is not then eating his peas. Thus a whole class of 
constructions seems to be reserved for saying things that 
mismatch the current situation. 
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phrase to express. 

Not only is this position plausible. There is much evi- 
dence in its favor. Notably, Bowerman (1976; 1982) showed that 
children will make just such predictions about the syntactic 
structures licensed for verbs, presumably based on their prior 
fixing of the verb meanings: That evidence came from instances 
where children's conjectures were evidently too bold or insuf- 
ficiently differentiated; that is, where they were wrong — but 
still understandable. For instance, a subject of Bowerman' s 
commanded "Don't eat the baby — she's dirty i" on an occasion 
when the mother was about to feed the baby (whose diaper needed 
changing) . Presumably, the child had conjectured that an in- 
transitive motion verb (e.g., sioKf as in The ship sankV could 
be uttered in a transitive structure (such as The captain sank 
the ship ^ to express the causal agent of this motion. 

To summarize, the semantic bootstrapping procedure as 
developed by Grimshaw (1981), Pinker (1984) and others, works 
something like this: The child is conceived as listening to the 
words used, and then trying to figure out their meanings by 
observing their situational concomitants, the word-to-world 
pairing that I've discussed. Quoting Pinker (1984) again. 

If the child deduces the meanings of as yit uncomprehended 
input sentences from their contexts and from the meanings 
of their individual words, he or she would have to hawe 
learned those word meanings beforehand. This could be 
accomplished by attending to single words used in isola- 
tion, to emphatically stressed single words, or to the 
single uncomprehended word in a sentence ... and pairing it 
with a predicate corresponding to an entity or relation 
that is singled out ostensively, one that is salient in the 
discourse context, or one that appears to be expressed in 
the speech act for which there is no .known word in the 
sentence expressing it (p. 30) . 

Once the meanings have been derived from observation, the child 
can project the structures from her (innate) knowledge of the 
rules that nap semantic structures onto syntactic structures 
(by procedures variously called mapping rules. linking rules, 
projection rules, or semantic redundanev rulesV . Perhaps so, 
but I have been arguing that entities and relations cannot in 
general be singled out ostensively, that "salience" and the 
question of what's "expressed in the speech act" are not so 
easily recoverable as this perspective must insist. For such 
reasons, Landau and I developed a procedure that looks quite 
different from this. 

Syntactic bootstrapping: The syntactic bootstrapping 
proposal in essence turns semantic bootstrapping on its head. 
According to this hypothesis, the child who understands the 
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mapping rules for semantics onto syntax can use the observed 
syntactic structures as evidence for deducing the meanings. 
The child is conceived as having certain concepts in mind, say, 
iloolgt or »put« . and is engaged in a search for the words that 
express these concepts. To accomplish these aims, the child 
observes the real-world situation but also observes the 
structures in which various words appear in the speech of the 
caretakers. That is to say, the child performs a sentence-to- 
world pairing rather than a word-to-world mapping. Such a 
procedure can succeed because, if the syntactic structures are 
truly correlated with the meanings, the range of structures will 
be informative for deducing which word (qua phonological object) 
goes with which concept. Such a procedure will be quite handy 
if, as I have argued, raw word-to-world napping cannot succeed. 
The difference between semantic bootstrapping and syntactic 
bootstrapping, then, is that the former procedure deduces the 
structures from the word meanings that are antecedently ac- 
quired from rv-l-world observation; while the latter procedure 
deduces the word meanings from the semantical ly relevant syntac- 
tic structurefi as jciated with a verb in input utterances. 

Let us take the simple examples of fisi£, IssalLi. and g^Q . t » 
which occurred in the corpus provided by the blind child's 
mother. verbs that describe externally caused transfer or 
change of possessor of an object from place to place (or from 
person to person) fit naturally into sentences with three noun- 
phrases, e.g. ^ohn put thfi ball on the table. This is just the 
kind of transparent syntax/ semantic relation that every known 
language seems to embody and therefore may not be too wild to 
conjecture as part of the original presuppositional structure 
that children bring into the language learning task (Jackendoff, 
1978; 1983; Talmy, 1975; Pinker, 1984). That is, 'PUJAinst* 
logically implies one who puts, a thing put, and a place into 
which it is put; a noun-phrase is assigned to each of the 
participants in such an event. In contrast, since one can't move 
objects from place to place by the perceptual act of looking at 
them, the occasion for using look in such a structure hardly, if 
ever, arises f John look ed the ball on the t«bl9 sounds un- 
natural) . Hence the chances that /ESit/ means 'put' are raised 
and the chances that /put/ means 'look' are lowered by the fact 
that the former and not the latter verb appears in three-noun- 
phrase constructions in caretaker speech (see Table 2 ).•*•" 



10 The exceptions are (1) if you believe in psychokinesis 
or (2) if the rules of some game make it so that, in effect, an 
external agent can cause an object to move by looking at it, 
e.g.. The short s top looked the runner b»cH tP ggcgnd M^f - m 
effect, once look does mean cause-to-move-by-perceptualiy- 
exploring, it becomes comfortable in this construction. Of 
course these simple examples vastly underestimate the detail 
required if such a theory is to become viable. One such 
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situational contexts for the conmion verbs used by the 
blind child's mother, organized according to the 
syntactic (subcategorization frame) contexts (from 
Landau and Gleitman, 1985} 
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Verbs of perception and cognition are associated with some 
other constructions, as th-y should be. For example, if a verb 
IT to Man 'see* (^rceive perceptually) , it should appear with 
noun-phrase objects a« in jahn a mouse, for noun-phrases are 
?Srcategories' that language. ,^°,/«f4i^^^^^^^^ 
as mice But since events as well as entities can be per- 
ceived, 'this verb should also appear with sentence coapleraents, 
since 'clauses are the categories selected 1*«9«J^^^^^^^ 
expressing whole events (e.g., m'g W it thygt'ff chgw in 
the refriafiratfiE) . The possibility that means »see« is 

i SSrISsId by agp 4arance in Sis construction, and the UJ^jl^ood 
that /pnt/ means 'see* is decreased by the fact that one hardly, 
if ever, hears ^^^-.'s put if th<ira«ff eheaae in the refrigerator? 
see again TablJ 2). 

Speaking more generally, certain abstract semantic ele- 
ments such as 'cause,* 'transfer,' and 'cognition* are carried 
on clause structures (subcategorization frames) rather than (or 
in addition to) as item-specific information in the lexical 
entries of verbs. These semantically relevant clause struc- 
tures will be chosen for utterance only to the extent that they 
fit with the overall meanings of the verb items. It follows 
that the subcategorization frames, if their semantic values are 
known, can convey important semantic information to the verb 
learner. To be sure, the number of such clause structures is 
quite small compared to the number of possible verb meanings: 
It is reasonable to assume that only a limited number of fi^hiy 
general semantic categories and functions are exhibited in the 
organization that yields the subcategorization frame distinc- 
tions. But each verb is associated with several of these 
structures. Each such structure narrows down the choice of 
interpretations for the verb. Thus these limited parameters of 
structural variation, operating jointly, . can predict the 
possible meaning of an individual verb guite closely. Landau 
and Gleitman showed that the child's situational and syntactic 
input, as represented in Tables 2 and 3, were sufficient in 
principle to distinguish among all the verbs commonly used in 
the maternal sample for the blind child. This general outcome 
is schematized in Figure 3. 

The potential virtues of this syntactically informed verb- 



problem is that the child must impose the proper parse on the 
sentence heard, lest .Tehn saw th^ book on the tablj be taken as 
a counter-example (that is, the analysis is to be of sister- 
nodes under VP only, and a theory of how the child determines 
such configurations antecedently is a requirement of the 
position) . Another real difficulty is that the child might run 
into one of many quirky constructions like John g^iW ftiS PrPvngi: 
out of the room , looked his uncle in the eve, etc. 
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motion 
(locative Fs and D's) 



alienable 
(3 aiguments) 



'near 



jpve 
hold 
put 



far- 
get 



inalienable 
(2 arguments) 



physical 
(no &-complement) 

run 



come 
go 



nonmotion 
(no locative Ps and D's) 




play 
have 



lenta^ 
(S-compiements) 
("near") 
(Deictics) 



Active 

(tnterj. commands) 




Sutive 
(inter), queries) 



look 



see 



Figure 3: Smamary of the situational and syntactic distinctions 
among verbs commonly used by the mother to the blind 
child during the learning period • (from Landau and 
Gleitman, 1985} 
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learning procedure are considerable. First, it serves the 
local purpose of offering a non-nagical explanation for the 
blind child *s acquisition of visual terms, as just described, 
second, it points the way toward acquisition of terms when 
observation fails. This is because, for example, mental verbs 
such as think are unambiguously marlced by the syntax (by taking 
sentence complements) even though their instances cannot be 
readily observed in the world. Third, it gives the child a way 
of li^aming from a very small database. This is because the 
number of subcategorization frames associated with each verb is 
small (on the order of 10 - 20J , and these are the data 
requirements for the procedure to work. Fourth, that database 
is categorical rather than probabalistic: Though verb uses to 
the child are often pertinent to what is going on in the here- 
and-now, sometimes they are not (e.g., the mother may speak of 
running to the store while she sits in her parlor) . In con- 
trast, mothers virtually never speak ungrammatically to their 
children — that is, use verbs in nonlicensed syntactic 
environments (Newport, 1977) . Thus the child can take one or 
two instances of a verb in some frame as conclusive evidence 
that it is licensed in this environment. Finally, what is used 
in this procedure for learning is part of what must be known by 
an accomplished speaker: Knowing the subcategorization privi- 
leges for each verb is part of what it means to be an English 
speaker. In contrast, many of the situational analyses 

constructed along the way by the semantic bootstrapper will not 
figure in the final definition of a verb. 

In the light of all these virtues, it would be nice if this 
theory turned out to be part of the truth about how the verb 
vocabulary is acquired. I will provide some empirical evidence 
in its favor below. But first some presuppositions of the 
position have to be defended before so apparently "abstract" a 
procedi;re can be considered viable at all. I turn now to such 
questions . 

Prolegomena to the bootstrapping hypotheses 

The bootstrapping hypotheses involve a number of presup- 
positions that require demonstration in their own right, lest 
all learning questions be begged. In company with all known 
theories of word learning, they presuppose that the human child, 
by natural disposition (or learning during the prelinguistic 
period) is able to conceive of such notions as • ninning • and 
'looking' and implicitly understands that words make reference 
to such acts and events . Past this background supposition, both 
semantic and syntactic bootstrapping procedures — but especial- 
ly the latter — make very strong claims about the child's 
knowledge as verb learning begins. I will now go through these 
claims, mentioning some of the experimental evidence that gives 
them plausibility. 
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Are the rules linking semantics and syntax strong and 

stable enough to support a — learning — pgg^e^uge? If tha 

syntactic structures associated vith verbs are uncorrelated with 
— or hardly correlated with — their meanings, then the child 
can*t learn much about the meanings by observing the structures. 
No one doubts the sheer existence of such form/meaning regulari^- 
ties owing to the results achieved by a generation of linguists, 
notably Gruber, Fillmore, Vendler, Jackendoff, and Levin (and 
many others) , but questions can be raised about the stability, 
degree, and scope of these relations. That is, how far can a 
syntactic analysis such as that in Table 2 succeed in partition- 
ing the lexicon semantical ly for the child learner? 

I 111 mention one line of investigation of these questions 
from our laboratory. Fisher, Gleitman, and Gleitman (in press) 
reasoned as follows: If similarity in the range of subcategori- 
zation frames of verbs is correlated with similarities in their 
meanings, then subjects asked to partition a set of verbs (a) 
according to their meanings and (b) according to their licensed 
structures should partition the verbs in much the same ways. 
To test this idea, one group of subjects made judgments of mean- 
ing-similarity for triads of verbs presented to them. SE»ecifi- 
cally, they chose the semantic outlier in each triad (e.g. , 
shown eat, drink, and sing , they choose sine as the outlier, but 
shown eat, drink, and quaff they might choose gai) . A semantic 
space for a set of verbs was derived from these data by tabulat- 
ing how often two verbs stayed together (were not chosen as 
outlier) in the context of all other verbs with which they were 
compared. Presumably, the more often they stayed together, the 
more semantically similar they were. A second group of sub- 
jects gave judgments of grammatical ity for all these same verbs 
in a large number of subcategorization frames. A syntactic 
space was derived in terms of the frame overlap among them. The 
similarity in the syntactic and semantic spaces provided by 
these two groups of subjects was then compared statistically. 

The finding was that the frauoe overlap among the verbs is a 
very powerful predictor of the semantic partitioning. In short, 
verbs that behaved alike syntactically were, to a very interest- 
ing degree, the verbs that behaved alike semantically. Such 
results begin to show that a syntactic partitioning of the input 
can provide important evidence for a learner who is disposed to 
use such information — as was conjectured for the blind child, 
see Figure 3. 

Are the semantic/syntacti c relations tllS SSmfi ggggg- 

linguistically? The first proviso to the conclusion just drawn, 
for learning questions, is that the semantic-syntactic relations 
have to be about the same across languages, otherwise, depend- 
ing on the exposure language, different children would have to 
perform different syntactic analyses to derive aspects of the 
meaning. And that, surely, begs the questions at issue. 
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Recent theorizing in linguistics does support the idea that 
there are semantic/ syntactic linkages that hold across lang- 
uages. In a recent version of generative granxaar (Government/- 
Binding theory; see Chomsky, 1981) , some of these relationships 
are stated as universal principles of language design. One 
example is the mapping of entities implied by the verh logic 
one-to-one onto noun-phrase positions in the clause: Every NP 
in a sentence must receive one and only one thematic role (the 
i-heta-eriteri- on) . Moreover, a related principle (the 

;y"^oc.?"n ntlK^le) states that the theta-criter ion will hold 
at every level of a derivation; in particular, that argument 
structure is preserved on the surface clause structures . This 
is just the organization required by a bootstrapper — semantic 
or syntactic. 

Talmy (1975; 1985) has investigated a number of typologi- 
cally quite different languages and found a variety of striking 
similarities in how their semantics maps onto the syntax. For 
those who prefer experimental evidence froa linguistically naive 
subjects. Fisher et al, in a very preliminary cross-linguistic 
foray with their method, showed that the relationship between 
being a verb of cognition and accepting sentence complements is 
as strong and stable in Italian as in English. 

The two relationships just mentioned (that a NP is assigned 
to each participant in the event, and that verbs encoding the 
relation between an agent and a propositon accept sentence 
complements) are not only true cross-linguistically. They have 
a kind of cognitive transparency that makes them plausible as 
part of the presuppositional structure children might really 
bring into the language learning situation. As Jackendoff puts 
this point: 

In order to lighten the language learner's load further, it 
seems promising to seek a theory of semantics (that is, of 
conceptualization) in which the projection rules are 
relatively simple, for then the child can draw relatively 
straightforward connections between the language he hears 
and his conception of the world. The methodological 
assumptions for such a theory would be that syntactic 
simplicity ideally corresponds to conceptual simplicity; 
grammatical parallelisms may be cluses to perceptual 
parallelisms; apparent grammatical constraints may reflect 
conceptual constraints. 

(1978; p. 203) 

From these and related arguments and demonstrations, I think the 
plausibilty of the bootstrapping theories receives at least some 
initial defense. 

Can the learner analyze the sound wave in a wav that will 
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support discovery of syntactic structure? There is a timing 
difference in the requirements of semantic and syntactic 
bootstrapping approaches: For the latter approach # the learner 
has to be able to parse the sentences that she hears in order to 
derive a syntactic analysis; moreover, at least some of the 
mapping rules have to be in place before the verb meanings are 
known and thus the whole game is over. There is strong evidence 
supporting both these claims: 

Can infants parse? ; Once upon a time, not so very 
long ago, it was believed that babies could divide up the sound 
wave into words but not into phrases. This perspective neces- 
sitated complex theories for how learners could derive phrasal 
categories from the initial word-like representations (Hexler 
and Culicover, 1980; Pinker, 1984). In retrospect, these ideas 
were somewhat improbable. For one thing, there is evidence that 
infants are sensitive to such physical properties of the wave 
form as change in fundamental frequency, silent intervals, and 
syllabic length, all of which are universal markers of phrase 
boundaries (see, e.g., Femald, 1984). As Gleitman and Wanner 
(1982) pointed out, the physical correlates of word segmentation 
are far more subtle and less reliable. More generally, our 
reading of the cross-linguistic facts about language learning 
led us to propose that the infant's analysis of th-^. wave form 
was as a rudimentary phrase- structure tree.^^ In a similar 
vein, Morgan and Newport (1981; Morgan, Meier, and Newport, 
1988, showed in a series of artificial language-learning 
experiments that adults could learn phrase structure gramoaars if 
provided with phrase-bracketing information but not if provided 
only with word-level information. This finding led these 
investigators independently to the same proposal about the 
child's initial representation of the input wave forms. 
Recently, Hirsh-Pasek and her colleagues (1988a) have shown that 
prelinguistic infants listen to maternal speech doctored so as 
to preserve phrase- and clause-bounding information in prefere- 
nce to speech doctored so as to remove or becloud this inforaa- 
tion (see Gleitman et al, 1987, for a review of the evidence and 
its interpretation for a language acquisition theory) . 



1^ Notoriously, word-segmentat ion in a language like 
English is so fraught with ambiguity that new pronunc iat ions 
(e.g. , nother and apron replacing other and naEtsn) are quite 
common. Moreover, there are long-lasting errors by children, 
e.g. , one six-year old wrote "The teacher said, Class be 
smissed! " The phrasal parses suggested by Gleitman and Wanner 
were "rudimentary" to the extent that the unstressed elements in 
the phrases were presumed to be less well analyzed than the 
stressed elements, and the phrases were unlabel led (but see 
Joshi and Levy, 1982 , for evidence that much of labelling, or 
its equivalent, can be derived from "skeletal" representations 
in which there are configurations but no overt labels) . 



30 



The evidence just cited is not precise enough to give a 
detailed picture of the infant's phrasal parse^ 2 However, that 
evidence is strong enough to support the view ^J^^^^^ii**^®"' 
even in the prelinguistic period, impose an analysis on the wave 
loS sufficient fir partitioning it into Pjjrases. There is 
weaker but still suggestive evidence that the young learners 
a?lo haJe the wherewithal to label the P^^^^^f « f ^^^^^^^ 
(see again footnote 11 ). It is incontrovertible that the two 
and three year olds who are the real verb learners can achieve 
the analyses of input shown in Table 2, and which are a re- 
quirement for achieving the seaantic partitioning of the verb 
set shown in Figure 3. 

noes the learner know the gvnta<?tig/g?lPyntig ggf- 
r^ floondance rules? A crucial further requirement for the 
boo tst^agpin^ h?^ otheses is that the child understand the 
semantic values of the subcategorization frames. * child who 
recovers the meaning from observation, and who is to deduce the 
structures therefrom, has to know what the semantics of the vero 
implies about the syntactic structures licensed. And a child 
who recovers the syntactic structures licensed for verbs from 
the linguistic contexts in which she hears them has to know what 
semantic elements are implied by participation in these struc- 
tures. As Jackendoff emphasized, the burden of learning would 
certainly be reduced for a child in possession of such informa- 
tion. But do real learners actually have it? There is striking 
evidence that they do. 

Golinkoff et al (1987) developed a very useful paradigm for 
studying very young children's comprehension. Essentially, 
they adapted a procedure designed by Spelke for studying infant 
perception. The set-up for the language case is shown in Figure 
4. The child sees different scenes displayed on two video 
screens, one to the child's left, one to her right. The scenes 
are accompanied by some speech stimulus. The mother wears a 
visor so that she cannot observe the videos and so cannot give 
hints to her child. Hidden observers are so positioned that 
they cannot observe the video, but the/ can observe which way 
the child is looking, and for how lone . It turns out that 
children look sooner and longer at the video that matches the 
speech input. 

In a first demonstration relevant to the syntactic boot- 
strapping hypothesis, Golinkoff et al showed that 19-month old 
children — many of whom had never put two words together in an 
utterance, and knew few if any verbs — understand some facts 
about the semantic values of English constructions. Two 

12 But see Eccles and Newport, forthcoming, for experimen- 
tal findings that support significant theorizing in this area. 
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simultaneous videos showed cartoon characters Icnown to the 
children interacting. For some subjects, the stimulus sentence 
was Big Bi nU tiekiina qrst^^i^ Monster. For the otners, it was 

by their seU^^ that they Imew which sentence des- 

cribed which observed event: They looked longer at the ^reen 
showing Big Bird tickling cookie Monster when they heard the 
former sentence, and at the screen showing Cookie Monster 
tickling Big Bird when they heard the latter sentence. That is, 
these children recognize the order of phrases (or something 
approximating phrases) within the heard sentence and also 
understand the semantic significance of the ordering for the 
prepositional interpretation of English speech (see also Slobin 
and Bever, 1982, for cross-linguistic evidence on this topic). 

I and my colleagues (Hirsh-Pasek et. al, 1988b) used this 
same procedure to investigate one more property of the napping 
rules r namely the causative structure for which Bowerman (1982) 
had found many innovative uses by youngsters: Roughly, intran- 
sitive motion verbs (e.g., Ria Bird tums^ can be "transitiviz- 
ed" in English and then will express the causal agent as well 
r cookie Monster tu rns Big Bird) . 

To study this question using the procedure of selective 
looking, it is necessary that both entities appear in the 
stimulus sentence; otherwise the children may use the relatively 
trivial strategy of looking at the stimulus showing Big Bird ir 
and only if Big Bird is mentioned. Hence the real stimuli used 
were, for example, pjg Bird 1^ tymlng CpoKig Wgngtgr and fiig 
Bird is turning with Co okie Monster. One video showed the two 
characters turning side by sideT and the other video showed one 
character physically causing the other to turn, in addition to 
verbs like turn that (by maternal report) were probably known to 
the 2 -year old subjects, unknown ones were also used. For ex- 
ample, the characters were shown flexing their arms, or one 
flexing the arms of the other, along with the stimuli Piq BUd 
is aomina Cookie Monster and fijq Hxi iP <?«?rpinq nXXl 
mLs^. wr were unable to show stable effects of the 

^ntaStic structure for children at 24 months of age. But just 
about every youngster by 27 months showed the effect of the 
structure, by looking longest at the syntactically congruent 
screen. 

The conclusions to be drawn are very important ones for the 
syntactic bootstrapping hypothesis. The paired IsSifillfi are the 
same, e.g., both are of turning in a circle, or both are of 
flexing the arms. What differs is whether a causal agent of 
that action is also present in that scene. The children seem 
to know that only the transitive use of the verb can be ex- 
pressing that cause. More strongly, that causal agent cannot 
be in an oblique argument position (the vith phrase) . 
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^4 « vnowledao of mapping rules have 
Prior <Sleiaonstriti«jns of J^wxe^^ For instance, Bower»an 
Generally been with much older^ildren. * causative 
S th^t most »Pontaneou«s ^^^^^^^^"^^^^^^ in the three to 
structure ( -Don • t \3^?,. and his colleagues have offered 
five-year old P^^j'^r'^^^JJ'^^J^ of a variety of mapping rules , 
many compelling ^^'T'^X^^^ to five year olds. These findings 
but again mainly with three to five y ^^^^^rs recruit the 
give general support to ^ g^^^j^here during the course of 

lemantic/syntactic correlations some^^^ skills is crucial 

learning. But the early ''^^^^''^^^^iirh^s the mapping rules 
'^^^"^^.^tro? ^arirenSu^ fo^^ contribute to the 

SS^isitton^f t^^vLb^meal^inas themselves. 

so far I«ve tried to show tnat^^,,"^- °4e^\\^nSa^^^^^^ 
of syntactic bootstrapping ^^^^ J^\%7^^^^^^^ correlations, and 
exhibit strong and ^table syntactic/^^^ behavior; children 
these powerfully predict adult classiri^^^ sentences to re- 
in the prelinguistic V^^\^ f or e^^^ subcategorizatien 
cover the analyses re«J^i'^®^,,^^^f^^ation is a requirement for 

least some syntactic frames. 

AH of these findings were prolegomena to the syntactic 
All of these rinaxny r ^ because it is baa 

bootstrapping approach. . "^hey were ^oauc ^^^^^ ^ 

enough that this approach seems so JJ^^J^^f the child couldn't 
for I c^i^th^°thf rnflyses ^t^^t the nosition ^esupposes But 
roS%hSt"^I^^veTrer« Xeast so^ .^^n^^^^ 
fe^S ^d"o ?he1 u^rtynS^fic e^Td^ence to decide on the 



remains: -- - 
meaning of a new word? 



brave enough to invent any until they ar Ark and its 

here were asked to "act ouc" scenes ^^ing ^ be told to 

animal inhabitants. , ^tSie ark." But some of the 

act out "Noah brings the elephant to tne ar j^ant to the 

stimuli were more unusual , e .g . , Noah comes ^children by 

ark« or "The elephant brings to wie thought transi- 

their acting-out performances show^^^ ^^^^^ 
tive come means 'bring' ana ^nai. 
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The first, and justly famous, work on this topic was done 
by Roaer Brown (1957). He showed three to five year olds a 
picture in which, say, spaghetti -like stuff was being poured 
into a vessel. Some subjects were asked to show ssmSSXUf 
others a aorp . and still others oorpinq. The subjects' choices 
were, respectively, the spaghetti, the vessel, and the action. 
Evidently, the semantic core of the wcrd classes affects the 
conjecture about the aspect of the scene in view that jg feeing 
labelled linguistically. 

Brown's result, though alluded to respectfully, just sat 
there for twenty years or so because in this respect as in many 
others Brown was a theorist ahead of his time. Eventually, 
MacNamara took up and advanced these ideas: In his important 
1972 paper, he argued forcefully for the place of language 
structure in language acquisition. Experimentally, Baker, 
Katz, and MacNamara (1974) showed that children as young as 19 
months used the structure in which new nouns appeared (a gpirp vs 
Gorp \ to decide whether a new word encoded a class or an 
individual (i.e., a doll of the gorpy type, or some doll named 
Gorp) . Thus the lex: cal category assignments of words were 
shown to carry semantic implications, and these were evidently 
recruited by learners. 

Naigles (in press) , working in my lab and also in the lab 
of Hirsh-Pasek and Golinkoff at Temple University, extended this 
kind of demonstration to the case of verb learning (that is, to 
the usefulness of syntax for drawing semantic inferences within 
a single lexical category) , thus giving the first direct 
demonstration of syntactic bootstrapping at work. 

Twenty- four month olds were again put into the selective 
looking situation. This time, however, their task was to 
decide between two utterly disjoin, interpretations of a new 
verb. In the training (learning) period, they saw a single 
screen, and the following mad event: A rabbit is pushing a duck 
down into a squatting position with his left arm (these were 
people dressed up as rabbits and ducks so they did have arms) . 
The duck pops up, and the rabbit pushes him down again, etc. 
Simultanously, both rabbit and duck are making big circles in 
the air with their right ai-ms. Some children heard a voice say 
The rabbit is aorpi na the duck and other children heard Ifcifi 
rabbit and the duck are oorpina as they watched this scene. 

Succeeding the observation, the screen goes dark and the 
voice is heard to say something syntactically uninf ormative , 
e.g. Oh. there's aorpina? now the re's oorpinal Now new videos 
appear on two screens, as shown in Figure 4. On one screen, 
the rabbit is pushing the duck down (but with no arm-wheeling) . 
On the other screen, rabbit and duck are wheeling their arms 
(but with no squatting or forcing to squat) . The child's 
looking time at the screens, as a function of his syntactic 
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Hidden Ti^ 0«ek 




Middm Tap* D«ck 



Hfddm Qbtcrvtr 




OiUd on Motitir's Lap 



Figure 4: Set-up for the selective looking experiments (from 
Naigles, in press) 
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introducing circumstances, is now recorded (double-blind as 
usual, i.e., neither the mother nor the experimenters Jcnow 
which screen the child saw during th© training period) . 

Naigles' result was that virtually every 24-month old 
tested and there were many, this being a Ph.D. thesis— 
showed the effect of the syntactic introducing circumstance. 
Those who heard the transitive sentence apparently concluded 
that gorp means * force-to-squat . ' Those who heard the intransi- 
tive sentence concluded that qrorp means 'wheel the arms.*^^ 

What shall we conclude from this experiment? clearly the 
child uses the event-context in some way to license conjectures 
about a verb meaning. But in this case, "The Main Event** is 
suBbiguous not only in principle but in fact. Under these 
trying circumstances, at least, the learner attends to the 
information potential of the semantically relevant syntactic 
evidence. 

A Qfuestion of scope 

So far the experiments I've mentioned have lingered ner- 
nervously around a few constructions, e.g. the lexical causative 
in English which is a notorious focus of syntactic extension by 
adults as well as children. Even if it is accepted that 
children sometimes do use syntactic evidence to bolster their 
semantic conjectures, how broad can the scope of such a 
procedure be? Maybe its role is just to clean up a few little 
details that are hard to gleen from the world — just backwards 
semantic bootstrapping, as Pinker has sometimes put the matter. 

The relative roles of linguistic and extralinguistic 
observation as the source of word-meaning acquisition is not 
within calling distance of settlement, of course. But the 



Notice that in all the selective looking experiments 
I've mentioned all the participants are animate so there's no 
room for counter- interpretations such as the strategy of 
assigning the animate entity to the subject position. Note also 
that in the present experiment the intransitive sentence 
contained a conjoined nominal f The duck and the rabbitl and this 
might be seen as a defect: Maybe the child knows the difference 
beteen a preverbal and a postverbal nominal rather than the 
difference between a transitive and an intransitive structure. 
This interpretation is effectively excluded by the version 
presented earlier (Hirsh-Pasek et al, 1988b) in which the two 
noun-phrases appear in different argument positions, one 
serially before and one after the verb ( Big Bird is t urning with 
Cookie Monster ^ . For elegance, however, it certainly would be 
nice to redo the present experiment with the stimulus type used 
in the former one. 
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burgeoning lin^i-"= and^sych^in^ui^^^^^^^ 

t^^'^lv!:!^:'^ tt^xT^n!^"-y a latent role in organising 
the verb lexicon. 

«4 t,«Ti Rakowitz. and I have just completed some 

Fisher, Hall, RaKowixz, a j children's ex- 

studies <i«sif^tt.^«J;7ctic^^ learning new verb 

Ufe,%lse it hardly explains how verbs are acquired. 

Nevertheless, the selective looking paradigm is one 

of ver? that work with toddlers) is too much o^J.^^^^^^^l' 
ot 7»fy vehicle for extensive investigation of 

Lnroaoh It ° s tediouf in the extreme to set up (requir- 
ing t?.e^ preparation of movies, etc.), takes f»'ds of infants 
to carrv out {for some scream or sleep or worse and have to be 
remlvel^from the premises ; and only a f^-trials can be pre- 
sented even to the more docile infants), and yields prob^iUs- 
ItrresTlTs (in part because the s^jects "-^^^^ "oUfied 

e^rve^ii''ie^';5>ar«ii'd"s Meiroi i-;H«de 

e^nd^ as his language knowledge «"»*iSSis?!c evidSce 

'^i^Si? :^ri!;%hreilTe "ctUn^'by^^^^kiW- li^tion- 

and An^'^^^^-ersfon^ n°o"w^ ^ sIStedT'SId^-v^^Ts^mM^^ 
response to lin^Tistic/sitLtional stimuli ^^P"" 'Ttz^ f'l982) 
idea derived frop a manipulation attempted by Marantz ("82). 

had 'k'sket Whether child^ren are t^^f^-^^'J^l^ IStrS- 
vs noncanonical mappings f^^^«>","^^i|S °"tttcCd a movie. For 
tns?anc?"onrmovie"°shower"a Vn p^urTding on a book with his 
elbow Ma?antz> question was whether children were as quick to 

tea?" that Tn» ^^n1^ 1^ l/T^King t^m "f^^S^^LS^SL 
was a wav of describing this scene as that Tt^rrv.Vg fPy*"^„;"^ - 
^ {the canonical mapping) was a way of describing the scene. 

Although the manipulation was an interesting °"f ' ""£°^: 

Ing the child's perception of syntactic/semantic S^o^^^l^^^W ; 
TS!t is, Maranz Wl^ESSfiSi ^ that \^^^^%^J^^^^^^^^ °p"p'oLd 
single interpretation, an idea I have f ^5®?^?^i;Lsod S 
throughout this discussion. My colleagues ^^^.^^^f i^^". t^^ 
experiment, changing the measure so we could find out about the 
child's comprehension in these circumstances. In essence, we 
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asked how the nonsense word is interpreted within differing 
linguistic environments. As a first step, we showed the 
moakina scene (in which Larry pounds the ball with his elbow) to 
adults. If we said "This scene can be described as a "moaJcing 
scene" and then asked them what aaalS meant, they said "pound- 
ing." And if instead we showed them the scene and said "This is 
Larry moaking the book," they still asserted that ififlis means 
"pound." But when we showed them the scene and said "This is 
the book moaking Larry," they answered that moak means "hurt" or 
"resist." 

This suggests that adults make use of the fact that 
particular surface syntactic structures are associated with 
particular semantic 'imlues. They seem to bootstrap the 
meaning from examination of the scene taken together with its 
syntactic expression, just as the syntactic bootstrapping 
procedure claims. To be sure, the contextless presentation of 
moak with this scene irresistably yields the concept *poiind' as 
its interpretation. So there's much to be said for the idea of 
"salience" in the interpretation of events (though, to be sure, 
no one knows what exactly) . But the important point is that 
there is a categorical shift in interpretation of the same scene 
— to a less salient, but still possible, interpretation — in 
response to its linguistic setting? namely 'pound' if Larry is 
in the subject position, but 'hurt' if the book is in that 
position. 

Fisher et al now adapted this procedure for children. We 
took advantage of the idea, popularized by such Penn developmen- 
tal ists as Gelman, Waxman, Macario, and Massey, that preschool- 
ers will do just about anything to help out a puppet. We intro- 
duced a puppet saying "This puppet sometimes talks puppet-talk 
so I can't understand him; can you help figure out what he 
means?" The children were happy to oblige. They were shown 
videotaped scenes in which animals were performing certain acts. 
For example, a rabbit appeared, looked to the left, and then ran 
rapidly off the screen toward the right? directly behind him ran 
a slcunk, also disappearing at the right. Then the child would 
hear either "The raibbit is gorping the skunk" or else "The skunk 
is gorping the rabbit." 

The structures investigated are shown ir. Table 4» They are 
designed to ask whether the child is sensitive to the number of 
argument positions (stimuli 1 and 2) , the structural positions 
of agent and patient (stimuli 3 and 4), and the structural 
positions taken together with prepositional markers of the 
oblique roles (stimuli 5 and 6) . Thus we now began to inves- 
tigate the scope of the structural/semantic linkages to which 
learners may be sensitive. Notice that the pairs chosen are 
just the kind that I have discussed throughout: The same 
scenes, multiply interpretable, are shown but accompanied by a 
novel verb used in varying constructions. 
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STIMULUS SENTENCE 



1. 


a) 


Rabbit eating. 


The rabbit moaks. 






Flenhant feeding rabbit 


The elephant moaks the rabbit. 


2. 


a) 


Monkey pushing elephant. 


The monkey pumes the elephant. 






EleDhant falling 


The elephant pumes. 


3. 


a) 


Monkey riding elephant. 


The monkey gorms the elephant. 




b) 


Elephant carrying monkey. 


The elephant gorms the monkey. 


4. 


a) 


Rabbit fleeing skunk. 


The rabbit zarps the skunk. 




b) 


Skunk chasing rabbit. 


The skunk zarps the rabbit. 



5. a) Rabbit giving a ball to 
elephant, 
b) Elephant taking a ball 
from rabbit. 



The rabbit ziffs a ball to 

the elephant. 
The elephant ziffs a ball 
from the rabbit. 



6. a) Skunk putting blanket on 
monkey, 
b) Skunk covering monkey 
with a blanket 



The skunk is biffing a 

blanket on the monkey. 
The skunk is biffing the 
the monkey with a blanket. 



Table 4- stimuli used by Fisher, Hall, Rakowitz, and Gleitman 
Tlorthcoming^ . ill Ss were exposed to the same ^^^^^f .^^^^^ 
scene has two plausible interpretations, called a) 
left-hand column. Along with these scenes, ^.^^f ^^^^^^ 
heard a) stimulus sentences and half ^^ardb) stimulus sentences 
(with appropriate counterbalancing across Ss and stimuli) . 
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The findings are shown in Table 5. They are presented in 
terms off th« likelihood of various responses depending on the 
introducing syntactic structure. For example, the response give 
(response A) to structure (a) in Table 4 (The rabbit Zitt9 a 
ball to the elephant 1 was made by 4 Ss, but the response £aKfi 
(or, equivalently, get ) was made by only 2 Ss in this condition. 
Symmetrically, the response taOSM or gst (response B) was made by 
5 Ss in response to structure (b) in Table 4 fThe elephant ziffs 
a ball from the rabbit s , while that response was never made to 
structure (a) . 

Overall, 71 relevant responses made by these children were 
congruent with the semantic value implied by the syntactic 
structure, while only 13 relevant responses were inconsistent 
with the structural information. Moreover, for each scene and 
for each syntactic type , the number of syntactically congruent 
responses is greater than the noncongruent responses . The level 
of congruence was eibout the same for all three semantic/ syntac- 
tic relations studied: 83% congruent responses when the 
variable was number of noun-phrases, 89% congruent responses 
when the variable was structural position of these noun-phrases, 
and 81% congruent responses when the variable was position plus 
prepositional marking. 

One might object that these children are "merely" paraphra- 
sing verbs that they previously know to occur in these syntactic 
environments. That is true, but it does not take away serious- 
ly from our interpretation of these findings: The children 
knew, evidently, that the appropriate paraphrase had to be one 
which fit both with the scene and with the sentence structure 
heard. This is the reverse of Pinker' s claim that the verb 
meanings must be acquired by extralinguistic observation in 
advance of, and as the basis for, deducing their appropriate 
syntactic structures. But the results are exactly those 
expected in the syntactic bootstrapping approach, 

A note on the input corpus 

One of several holes in our present evidence has to do with 
the characteristics of caretaker speech. I have presented a 
single example corpus (Tadsle 2) tending to support the idea that 
caretaker speech is rich enough to yield quite a full range of 
structures to support the syntactic bootstrapping procedure. 
And this corpus was for a mother speaking to a blind child, 
whose word-learning situation may be quite special. We are now 
analyzing an extensive corpus of mother/child speech in a natu- 
ralistic setting (originally collected by Landau and Gleitman) 
to see whether children characteristically receive the range of 
structures adequate to support a realistic syntax-based proce- 
dure (Lederer, Gleitman, and Gleitman, 1989) . So far, the 
prospects from this larger database look good. Lederer finds 
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Syntactic type 
o£ the stimulus 


Response 


A 


Response 


B 




b 




Sb 


Sb 


Sa 


eat 


feed 


7 


1 


6 


1 


pusn 


fall 


8 


3 


4 


0 


ride 


carry 


7 


2 


4 


0 


flee 


chase 


6 


0 


8 


1 


give 


take 


4 


2 


5 


0 


put 


cover 


8 


3 


4 


0 



TOTALS : ^0 



Table 5: 16 Ss (aged 3-4) asked: WHAT DOES BIFFING MEAN? 
Not all subjects answered every question, accounting for totals 
in each row not totalling to 16. Also, some responses were 
irrelevant to either interpretation of a stimulus, e.g., S might 
say in response to the flee/chase scene "They're having funl" 
These irrelevant stimuli are excluded from this tabulation. 
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that each of the 24 verbs most often used by these aottiers to 
their children has a distinctive syntactic distribution. When 
the usages are pooled across mothers i these distinctions are 
preserved. 

The next question is whether these syntactic distributions 
map onto a semantic space coherently. An independent assess- 
ment of the semantic relations among these verbs is required as 
the evidence. Lederer therefore is now testing this issue by 
using these verbs in the kind of manipulation employed by Fisher 
et al? namely, asking adult subjects for judgments of the 
semantic outlier in all triads of these verbs. Preliminary 
inspection of the verbs suggests that the semantic clusters that 
emerge from these data are strongly predicted by the syntactic 
overlaps in the maternal corpora. 

conclusions 

I began discussion by acknowledging the intuitive power of 
Locke's view that words are learned by noticing the real-world 
contingencies for their use. Then I tried to show that such a 
word-to-world mapping, unaided, was in principle insufficiently 
constrained to answer to the question of how the child matches 
the verbs (qua phonolsfeical objects) with their meanings. The 
solution that I and my colleagues have offered was that 
semantically relevant information in the syntactic structures 
could rescue observational learning from the sundry experiential 
pitfalls that threaten it. This theory, of course, is the very 
opposite of intuitive. But when probable solutions fail, less 
probable ones deserve to be considered. I therefore sketched a 
rather wide-ranging empirical review that we have undertaken to 
see whether, after all, children might not be deducing some of 
the meanings from their knowledge of structural/semantic 
relations. I believe that the evidence we now have in hand 
materially strengthens the plausibility of the viewpoint. 

Still, the conclusions that can be drawn currently about 
the generality and pervasiveness of syntactic bootstrapping must 
be exceedingly tentative, on a variety of grounds. Some of 
these I have discussed: No one has more than a glimmer of an 
idea about just how the verb lexicon is organized, and therefore 
we don't really know how much information about semantics can be 
gleaned from that organization. Also, we have at present only 
the most meager data conceiming the orderliness and richness of 
the child's syntactic input. Facts about the cross-linguistic 
similarities in the syntax/semantics correspondences are also 
extremely fragmentary, currently. 

There are in addition numerous problems with the analyses 
performed that I have altc^ether skirted so far. For example, 
it is not an easy task to decide which structures co-occurring 
with verbs should actually be considered part of the frame 
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en*»oifications and which are merely adjuncts. To construct 
lable a^an^'in L^^^^^^ ongoing work) we had to ^^1^^ some 
^SoiLfi but some of them laay be wrong. And if we had these 
proM^s if asllgn?ngstructu^ral descriptions ITnotS^^hu^: 
utterances. isn»t the learner similarly beset? Another huge 
D^bllS iS the "idiomatic* verb uses that I mentioned in Pfssing 

his otn^^miflft in the eve, etc. It may be significant that these 
£l Sstg:SitLs\re%u^st about totally ^^^Lf ^ r^S^r "t^aTtn 
corpora we have examined, but absence in fact C^?*^®*^^^^*'^^^^ 
principle) is a pretty weak reed on which to build so strong a 
position as the one I»ve tried to defend. 

The largest problem of all is how learners acquire the 
semantic/syntactic linking rules in the first J^^^f^'^^'^H' 
man's evidence, and all the findings I've just ffff^f^f ' 
understandable only (so far as I see) by asserting that 

learners are in possession of such linking rules. But where die 
thl^come from? In the present discussion, I've subscribed to a 
verLon of Jackendoffs*^ hypothesis that the lin^^n^ .^l^^^"^" 
somehow cognitively transparent to the child. .But since there 
is at lealt ssm cross-linguistic variance 

tic/semantic regularities (see Talmy, 1985), I atoit that I d be 
happier to find that they could be derived from some more 
primitive categories or fuiictions. The problems here cry out 
for serious investigation. 

In light of the various issues just mentioned, one must 
remain agnostic about the bootstrapping proposals, at present. 
But I hope I've persuaded you that the prospects they open for 
explanation of the verb-learning feat are enticing enough to 
make continued investigation seem worthwhile. 

It remains to point out that, by their nature, both 
semantic and syntactic bootstrapping are perilous and errorful 
procedures and their explanatory power must ^e evaluated with 
this additional proviso in mind. Bowerman's children, drawing 
syntactic conclusions from meaningful overlap, are sometimes 
wrong. Errors are made insofar as the scenes are multiply 
interpretable; for instance, youngsters often interchange son 

15 There is some evidence in the literature of adult 
speech perception that adjunct and argument ^^^1111^^%^^^ 
iStonationally distinguishable (see Gleitman Wanner, 1982, 
for a review; and Carlson and Tannenhaus, 1988, for some 
experimental evidence). These distinctions, if J^al , can be 
expected to be exaggerated in maternal speech. Nevertheless, 
the issues here are quite complex and have not been thoroughly 
studied by any means. And they do bear in serious ways on the 
amount of work that syntax can be expected to do for the verb 
learner. 
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and beat , presumably because those occur in exactly the same 
circumstances. But syntactic bootstrapping is no more free of 
potential error. This is because the forra-to-meaning mapping 
in the exposure language is complex ana often inexact. For 
instance, exit, enter, reach and tfiassli differ from most verbs 
describing directed motion through space in not requiring 
prepositional phrases to express the motion paths (compare ssm 
into the room but gn*^*^^ ^^QQ^^ • 0"® outcome of this inexact 
mapping of form onto meaning is errorful learning (e.g., the 
child may say "I touched on your arm*) and its end point, 
language change (e.g., while exit the stage was the more common 

in Shakespeare's time, exit from the atagfi is now on the 

ascendancy) . Short of changing the language, how do learners 
recover from such errors? 

The position I have been urging is that children ferret out 
the forms and the meanings of the language just because they 
can play off these two imperfect and insufficient databases 
(the saliently interpreted events, and the syntactically 
interpreted utterances) against each other to derive the best 
fit between them. Neither syntactic nor semantic bootstrapping 
work all the time, nor taken together do they answer to all the 
questions about how children acquire their verb vocabulary. 
But I hope I*ve convinced you that each of these procedures 
works very well indeed when it does work, so the wise child 
should, and probably does, make use of both of them. 



* This paper is the toxt of the keynote address delivered to the 
Stanford child Languge Conference in April of 1989. The ideas 
contained in it were developed in collaboration with a number of 
colleagues and students, whose contributions are cited through' 
out the text. I am particularly indebted to two individuals 
who helped me throughout the preparation of this address. The 
first is my husband, Henry Gleitman, who — as always — > quietly 
contributed a large share of the ideas and most of whatever 
organization and coherence this draft contains. Anne Lederer 
has also been a crucial aid in offering significant ideas and 
helping me get my head together on some of what's said here. I 
should add that, beyond their intellectual labors on my behalf, 
these colleagues were repeatedly willing to cut and paste, and 
even nm and fetch, to help me meet deadlines. For both kinds 
of contribution, I am very grateful. I want also to express 
appreciation for a university of Pennsylvania Biomedical 
Research Grant (sponsored by the National Institute of Health 
under Grant # 2-S07-RR-07803-23) which underwrote the more 
recent experimental work that I report here. 

51 



44 

REFERENCES 

Acredolo, L. and Evans, D. (1980). Developmental changes 
in the effects of landmarks on infant spatial behavior 
Development-al Pavcholocrv 16: 312-318. 

Baillargeon, R., Spelke, E. and Wasserman, S. (1985). 

Object permanence in 5 -month old Infants, Cgqnjtign 29 
191-208. 

Ball, W. and Vurpillot, E. (1976) . Perception of movement 
in depth in infancy, T.'Annee Psychologioue 76:383- 91. 

Berwick, R.C. (1981). Computational complexity and lexical 
functional grammar. In Proceedings of the 19th IB^etinq 
of the Association for Computational Linquigtigg> 
Stanford, CA, 7 - 12. 

Bowerman, M. (1976) Semantic factors in the acquisition of 
rules for word use and sentence construction a In D.M. 
Norehead & A.E. Horehead (Eds.) Normal and deficient 
child lancfuaae . Baltimore: University Park Press. 

Bowerman, M. (1982) Evaluating competing linguistic models with 
language acquisition data: Implications of developmental 
errors, ouademi di Semantica. III. 5-66. 

Bomstein, M.H. (1975) Qualities of color vision in infancy 
Journal of Experimental Child Psychology 19:401 - 419. 

Brown, R. (1957) Linguistic determinism and parts of speech. 
Journal of Abnormal and Soc ial Psychology 55: 1-5. 

Bruner, J.S (1974/5) From communication to language: a 
psychological perspective, cognition 3: 255-87. 

Carey, S. (1982) Semantic development: The state of the 

art. In E. Wanner & L. Gleitman (Eds.) I^rtquagfg 

aeguiaitiont The state of the art. New Vork: 
Cambridge University Pr^^ss. 

Carlson, G.N. & Tannenhaus, M.K. (1988) Thematic roles and 
language comprehension. In W. wilkins (Ed. ) gyntax and 
semantics 2 1: Thematic relatione. New York: Academic 
Press . 

Chomsky, N. (1959) Review of Skinner's VgrbflX beh^ylQi:,. 
Language 35:1 26 - 58. 

Chomsky, N. (1975) Reflection s on language New York: Random 
House . 

Chomsky, N. (1981) Lectures on government and binding. 
Dordrecht: For is. 



52 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



45 



Chomsky, N. (1982) ygap cheregkv on The Generative Enterprise; 
a diseuaaion with R. Hvb ragfts & H« van Ritmgdil2&» 
Holland: Dordrecht. 

Grain, S. and Fodor, J.D. (in press), In S. Dromi (ed.), 
TAnmiaga and rftemttion; A developmental perspectivg 
Norwood, K.J.: Ablex. 

Fernald, A. (1984). The perceptual and affective salience of 
mothers' speech to infants. In L. Feagans, c. Garvey, 
& R. Golinkoff (Eds.). The oriaina and growth of 
communication . New Brunswick, N.J.: Ablex. 

Field, J. (1976) Relation of young infant's reaching to stimu- 
lus distance and solidity, child Deve lopment 50:698-704. 

Fisher, C, Gleitman, H. and Gleitman, L. Relationships between 
verb meanings and their syntactic structures, cocmitive 
Psvcholocrv (in press) 

Gibson, E.J. and E. Spelke (1983) The development of perception 
In J.K. Flavell & E. Markman (Eds), Cognitive development 
y 9^ TTT of Musaen (&d) Handbook of cocmitive PSVchQlogy 
New York; Wiley. 

Gibson, E.J. and Walker, A.S (1984) Intermodal perception of 
substance. Child Deve lopment 55: 453-60. 

Gleitman, L. , Landau, B. , Wanner, E., & Gleitman, H. (1987) 
Where learning begins: Initial representations for 
language learning. In E. Newmayer (Ed.) The Caa^ridae 
Linguistic Survey. Vol. II . New York: Cambridge Uni- 
versity Press. 

I Gleitman, L. and Wanner, E. (1982) Language acquisition: The 
state of the state of the art. In E. Wanner & L. 
Gleitman (Eds.) Language acquisition; — xng statg Pf 
^ art. New York: Cambridg«t University Press. 

" Gold, E.M. (1967). Language identification in the limit. 

Information and Control 10: 447-74. 

Golinkoff, R. , Harding, C. , Carlson, V. & Sexton, E (1984) 
The child's perception of causal ©vents: the distinc- 
tion between animate and inanimate objects. IN L. P. 
Lipsitt & R. C. Rovee-Collier (Eds.) Adyancas in 
Infancy Research 3: 145-65. 

Golinkoff, R., Hirsh-Pasek, P., Cauley, K. & Gordon, L. 

(1987) The eyes have it: lexical and syntactic comprehen- 
sion in a new paradigm. Journal of Child Language. 



I 
I 

I 
I 



53 



ERIC 



46 

Grimshaw, J. (1981) Form, f^^P^^^"' ^^^.^S^Ji^SSS^^ds"^^^^' 
tion device. In C.L. Baker and J.J. McCarthy C^ds.) , 
X ty.a loaica; nr^blam n f lanemaae flCCfUlsitiQn. Cambridge, 
KA: The MIT Press. 

Hirsh-Pa«ek, K., Goldinkoff, R. , Fletcher, A., DeGaspe Beaubien, 
pf Cauley, K. (1985) In the beginning: One word 
speakers comprehend word order. Paper presented at 
pofiton Lan rfMfflqe Conference, October 1985. 

Hirsh-Pasek, K., Kemler-Nelson, D.G., Jusczyk, P.W. , Wright, K. 
& Druss, B. (1988) Clauses are perceptual units for young 
infants. Cognition 

Hirsh-Pasek, K. , Gleitman, H. , Gleitman, L.R., Goiinkoff, R. 
& Naigles, L. (1988), Syntactic bootstrapping: Evidence 
from comprehension. Paper presented at &9gtpn L^nquaqg 
Conference . October 21, 1988. 

Jackendoff, R. (1978) Grammar as evidence for conceptual 
structure. In M. Halle, J. Bresnan, and G. Miller 
(Eds.), T^incmistic theory and Psychological X^^HX-Y 
Cambridge, MA: The MIT Press. 

Jackendoff, R. (1983) semantics and cognition. Caiabridge, 
MA: The MIT Press . 

joshi, A.K and Levy, L.S. (1982) Phrase structure trees bear 
more fruit than you would have thought, American 
Journal of Computational Linguistics 8:1, 1-12. 

Katz, N. , Baker, E. & MacNamara, J. (1974) What's in a name? 
A study of how children learn com^aon and proper names . 
Chil«i Development 45: 469-473. 

Keil, F. C. (1979) . Semantic and conceptual developm.e.P.t. 
Cambridge: Harvard University Press. 

Landau, B. and Gleitman, L. (1985) Language and experience? 
Evidence f^-otn the blind child. Cambridge, MA: Harvard 
University Press. 

Lasky, R.E. and Gogol , W.C. (1978) . The perception of 
relative motion by young infants. P$r<r?PtiQn 7, 
617 - 623. 

Lederer, A., Gleitman, L. , and Gleitman, H. (1989) Input 
to a deductive, principle-driven , verb acquisition 
procedure. Speech delivered at the Boston Language 
Conference . October, 1989. 

MacNamara, J. (1972) Cognitive basis for language learning 
in infants. Psychologi cal Review 79, 1-13. 



ERIC 



54 



Marantz , A. (1982) On the acquisition of grammatical rela- 
tions. Linmiistisff h<» Berichf 80/82. 32 - 69. 

Morgan, J., Mei«r, R. & Newport, E.L. (1988) Structural 
packaging in the input to language learning: contri- 
butions of intonational and morphological marking of 
phrases to the acquisition of language. fisaol&lYfi 
Psychology. 

Morgan, J. & Newport, E.L. (1981) The role of constituent 
structure in the induction of an artificial language. 
Journal of Verbal Le arning and Verbal Behavior 20: 
67-85. 

Naigles, L.G. n press) Children use syntax to learn verb 
meanings. Journal o f Child Language. 

Naigles, L.G., Gleitman, L. , and Gleitman, H. (in press) 
Children acquire word meaning components from syntactic 
evidence. In E. Dromi (Ed.), language and cognition: — a 
developmental perspective Norwood, N.J.: Ablex. 

Newport, E.L. (1977) Motherese: The speech of mothers to 
young children. In N. Castellan, D. Pisoni & G. Potts 
'(Eds.) Cognitive theory. Vol II . Hillsdale, N.J. : Erlbaum. 

Pinker, S. (1984) Language leamability and Xanouage develop- 
ment . Cambridge, MA: Harvard University Press. 

Pinker, S. (1987) Resolving a leamability paradox in the 

acquisition of the verb lexicon. Lexicon prolect working 
papers 17 . Cambridge, MA: MIT Center for Cognitive 
Science. 

Rescorla, L. (1980) Overextension in early language development 
Journal of Child La nguage 7.2 321-336. 

Slobin, D.I. (1975) On the nature of talk to children. In E. 
H. Lenneberg & E. Lenneberg (Eds.), Foundatiors of 
language development. Vol I . New York: Academic Press. 

slobin, D.I. and Bever, T.G. (1982) Children use canonical 

sentence schemas: a crosslinguistic study of word order 
and inflections . Cognition 12 229-265. 

Spelke, E.S. (1979) Perceiving bimodally specified events in 
infancy. Developmental Psvchologv 25:626-636. 

Spelke, E.S. (1985) Perception of unity, persistence, and 
identity: thoughts on infants' conceptions of objects. 
In J. Mehler & R. Fox (Eds.) Neonate Cognition. 
Hillsdale, N.J.- : Erlbaum. 

Starkey, P. Spelke, E.S. & Gelman, R. (1983) Detection of l-l 



correspondences by human infants, ggj^ngg 210: 1033-5. 

streeter, L.A. (1978) Acoustic determinants of phrase boundary 
perception . T?"^"«^ Acoustic Society Of ftlPeriga 

64: 1582-1592. 

Talmv, Ii. (1975) semantics and syntax of motion. In J. Kimball 
(Fil ), ffYntflTf ^i^Tnantics 4. New York: Academic Press. 

Talmy. L. (1985) Lexicalization pattrns: semantic structure 
in lexical forms. IN T. Shopen (Ed.) LanqV^qe tYPOlggV 
ffind lanouagA description. Cambridge: Cambridge 
University Press. 

Wexler, K. and Culicover, P. (1980) Isxml — PCingiplfi^ — 
language acquisition . Cambridge, MA: MIT Press. 

Wexler, K. and Manzini, R. (1987) Parameters and learnability 
in binding theory. In Roeper and Williams (Eds.) 
Parameter setting. Dordrecht: Reidel. 

Zwicky, A. (1971) In a manner of speaking, linguistic Ing^irVy 
11:2, 223-233. 




PRCtD 28 (1989) 



ACQUISITION OF NOUN INCORPORATION IN INUKTITUT* 

Shanley Allen & Martha Crago 
McGill University 

1. Introduction 

This paper investigates the first language aoquisitioa of prodiK^tive ncmn incoiporaticHi 
in Inuktitut. It begins with descriptions of noun incorporation, relevant aspects of the 
structure of Inuktitut, and wc^dng criteria of productivity in sections 2, 3 and 4. It then 
presents acquisition data from Inuktitut in section S and COTR^xnating data from West 
Greeniandic in section 6, and contrasts bc^ of tl»se with acqui^don data from Mohawk in 
section 7. Finally, several explanations for the seemingly early acquisition of noun 
incorporation in Inuktitut are hypothesized in section 8. 

2. Noun Incorporation 

Noun incorporation (henccfcKth, NI) is a structure which appears in a large variety of 
genetically and typologically diverse languages. In NI, a particular noun root from the 
sentence appears inside the verb form rather tiian as an indepcnctent lexical item. The two 
roots appear to work together as a unit for purposes of agreement marking, case 
assignment, and other relevant processes. It is standardly assumed in a variety of 
frameworks that both Inuktitut and Mohawk evidence noun incorporation (Baker 1988; 
Mitiiun 1984; Rischel 1971; Sadock 1980, 1986). 

(1) a. Palasi-p iiiqi-0 niri-vaa, b, Palasi-0 nlqi-tur-puq. 

minister-ERGsg meat-ABSsg minister- ABSsg meat-cat-SsS.INDIC 

cat-3sS/3sO.INDIC The minister cats/ate meat* 

The minister cats/ate the meat.' (Greeniandic; Rischel (197 1)) 

(2) a. Wa?kyviho? oji:ja?. b. Wa?kJi?jayvtho?. 

wa?-k-yvtho? o-ji:ja-? wa?-k-ji?ja-yvtiio? 
AOR-lsS-plant PRE-flower-SUF AOR-lsS-flower-plant 
*I planted a flower.' 'I planted a flowa-.' 

(Mohawk; Bonvillain (1974)) 

In the (a) examples, the structural object noun roots appear as independent lexical items 
with their own case marking. In the (b) examples, however, the noun roots appear inside 
the verbal complex, case and other inflections having been dropped- Aiso to be noted in 
Inuktitut is that the verb is infleaed for both subject and object in the unincorporated form, 
but only for subject in the incorporated form. 



* We wish to thank Betsy Annahatak and Lizzie Ninguiruvik u»ful di^ussion of various elements of 
this paper, and Mark Baker. Michael Fortescue, Marianne Mithun. and Lydia White helpful c<Hnmaits 
and discussion on earlier dra^. Thanks also to Betsy for invaluable he^ in preparing the data feu* linguistic 
analysis, and to Johnny Nowra for seemingly endless data trar.scriplion. The research upon which this 
p^>er is based was funded in pan by a Can^ian Northern Studies Trust Studemship, an FCAR FeUowship, 
and a research grant from the Kativik School Board to tte &st author, and a research grant from the Toronto 
Sick Children's Hc^pital Foundation to the second author. 
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""St^fuX^^^^^^^ » and encompass, s several 

mum^lySSffi Ncmhcm Canada. Typologit^tt is noted for its 

Sv2)l^S iSiireandincHpho-i^ Words typically consis 

ttS^^S^al^mSov^ ft^ 0 to 8 or mo« lexical ai^ grammatical 

^mh^^cnaTobUgatoryinftea^ ^ ^ 

jSiSs are iSjUgatoiSy marked for Case aiui number, ami person and number 
of oossw^ applicabll Adjectival and other modifiers of the nominai which consntute 
ICfiTSs ac. not boundUphcnies) aie treated as ^J^^^^^ 
Spcrson and number inflections as those on the nominal wluch they modify. Verbs 
inflect for both subject and (Ejects in absoludvc Case, but for nwte o^ms in^sccondaiy 
Case nor incorporated objc^. Word is gencraUy assunwd to be basic SOV, though 
because Inuktitot is a pro-drop language it is relatively r^ to cncountw a sentence 
c^taining all of subjea object, verb, and oth« modifier. Withm a nour. phrase, word 
Older is much more rigid: possessors precede the head noun, and nwdifiws toUow it. 

^' ^e of the^CTcat difficulties in any study of acquisition is determining the point at 
which a child begSts using a morpheme or smicture productively: to at least subconsciously 
recognize a ccr^n morpheme as having a particular function of its own m the word- 
buillng processes of a language. We will adopt the cntena for producttvity m Ijju^^t. 
following Foitcscue & Lennert Olscn (to appear). The first cntenon li obviously the most 
clear and strong, with the second and third following m that order. 

(3) CRTIHRIA OF PRODUCTIVITY r . i.c 

1 . The morpheme in question is wrongly attached to us stem m terras of correct rules 
of phonology or morphology. . ^^^^^ 

2 The morpheme in question appears in the transcnpt on at least two different stems, 
and preferably with two stems of phonologically different types so that two 
ailomorphs of the morpheme arc required. 

3. Alternatively, die stem appears with a different morpheme attached m the same 
place, elsewhere in the transcnpt. 

In terms of NI, it is most useful to refer to productivity of the verbs which allow 
incorporation since they are a much more restricted class tiian die nouns which tnay 
incor^rate. An incOTporating verb (henceforth. IV) wiU be termed productive, then, if it 
or the incorporated noun evidence attachment errors (cntenon 1). if it appears in the 
transcript with at least two different nouns incorporated into it (cntwion 2), or if the noun 
which incorporates into a particular verb appears elsewhere in die transcnpt either 
indcpendcndy with nominal inflection or incorporated into another verb (cntenon 3). 

^' ^'Htis section investigates production data ftx>m one child speaker of Inuktitut, and 
illustrates that NI in Inuktitut is beginning to be acquired producttvely by at least 2;5. The 
data cited here are taken from 10 hours of videot^ naturalistic conimumcation between 
an Inuk boy. Jaaji, and various members of his extended family, m Kangirsuk. Nouveau 
Quebec. Tapings were done at 4-month intervals beginning at age 1;9. The soL^ ianguage 
of interaction among family members was Inuktitut. Since no instances of NI were 
observed at 1;9. no data from that age will be considered. 
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S.2.1 JJuUi at 2;1 . , . ^ . „ 

Jaaji's NI structures at 2; 1 are not overwhelming, but they do exist However, only 
one of the FVs fits the criteria of productivity and even this is questionable on the basis of 
native speaker inniition. 



(4) a. Tiituq. 
tii-tuq 

tea-consume 

'(I want) to hav5 some tea.' 



b. Sildtuurtualuit . . . 
siidtuuq-tuq-aluk-it 
skidoo-ride-EMPH-3pS 
They're riding skidoos . 



The IV mq, 'to use for its intended use', appears with several different incorporated nouns 
(henceforth, IN) of two phonological types which appears to be clear evidence for its 
productive use. However, each of these phrases is quite common in everyday speech, 
particularly that of young childrm, so it is c(mcdvable that each is treated as an independent 
lexicalized unit. This hypothesis is strengthened by a mistake of omission shown in (5): 

(5) * Umialauluuk? 
umiaq-lauq-luk 
boai-POL-ldS.IMPER 
"Let's go for a boat ride?' 

In adult speech the morpheme ttui must immediately follow the noun umiaq. Thus it 
seems that Jaaji may not have completely grasped the use of tuq, or may only be using it 
lexically, since he is not using it in all obligatoiy instances. 

Two other IVs are pnxiuctive under criterion 3: laq and liaq in (6) and (7): 



(6) a. Kamilasiviit? 

kamik-laq-si-vit 

shoe-take.off-PRES-2sS.INTER 
'Arc you taking your shoes off?' 

(7) a. Qanganajuuliaq. 

qangattajuuq-Haq 
airplane-go.to 

•We're going to meet the plane.' 



b. Amiikkagaani. 
kamik-Vldca gang-ani 
shoe-lSduABS on.top-LOC 
My shoes are on the top.' 

b. Qangattujuu! 
qangattajuuq 
aixplane 
'Airplane!' 



In the (a) examples, the nouns in question appear incoiporatcd into verbs, while in the (b) 
examples they appear as independent elements with appn:^ate nominal inflection. 

5.2.2 Jaaji at 2;5 

By 2;5 Jaaji has acquired three productive IVs and a fourth, tuq, is still inconclusive. 
First, liaq now meets the first criterion of productivity. It appears correctly with two 
different incorporating nouns, one shown in (8), and is also a clear victim of 
overgencralization as shown in (9): 



(8) Kuapalialangvuruu. 

kuapak-Jlaq-langa-vuguk 
coop-go.to-FUT- IdS.INDIC 
'We'll go to the co-op later.' 



(9) * Avunnguliaratta! 

av-unnga-liaq-gatm 
over.there-motion.to-go.to- IpS.PERF 
We're heading there!' 



ERIC 



5.9 



52 



Tn (Q\ lion aooears with an adverbial of dimmon incoipoiatcd into it While adverbs of 
S^zlo^ i^^tt S to one is already mari«d fc^ tocnonaimovement by 

Sl^^fix^S^^ its iiK»ipomti«i into liaq is i«limdant and considered mconect in 

^"^'T^oiherlVs.« andw aie also productive at this age. B«h appear wiili various 
INs, though neither varies phonologicaUy in a fashion relevant to productivity. 

(10) a. Iqaluguhiuvii? b. Marquuluta. 

iqaluk-ruluk-u-vit °^S:?'^SmAPP 
fish-pitiful.be-2sS.INTER jvo^be-lpS.IMAPP 
•Are you a pitiful fish?* ^ s be two of us. 

(11) a. Aiaataqanngitutua? b. Uadajuaqarqugu. 

ataata-qaq-nngii-juq-tuaq umiajuaq-qaq-vugut 
father-have-NEG-3sS.PART-only ship-have- IpS.INDIC 

•He's the only one without a father?* "We (too) have a ship. 

^'^'^ Jairhls^slighdy expanded his repertoire of IVs at 2;9: one by criterion 2. three by 
criterion 3 and Siiee inconclusive. The most productive is the copula u "be. which 
api^^lh^arious INS and in two aUomorphs.*^ Three actional IVs, taaq. tuq. and 5, 
arc tcrn^d productive by criterion 3. Consider the data in (12) and (13): 

(12) Taatiaiu paisikuttugulu. (13) Imaittutummaviit? 
Taati-aluk paisikuq-tuq-mluk imaittuq-tuq-gunia-vit 

Taati-big bicyclc-nde-pitiful this.bnd-consume-wani-2sS.IiraR 
•Big Taati is pitifully riding a bicycle.' Tk> you want some of this kind (of food)? 

Here ma app«irs with two different nouns incorporated into it. demonstrating that it is 
likely productive, and the following two examples provide corroboration by illustrating 
each of the INs used with a different IV. In (14) paisikuq is incorporated into taaq, 
parallel with (12), and in (15) imaittuq is incorporated into yj parallel to (13). ihis 
comparison also indicates the productivity of the two comparison IVs 

(14) Paisikuttaatu. 
paisikuq-taaq-juq 
bicycle-acquire-SsS.PART 
•He got himself a bicycle.' 

(15) Una kuukuumik imaittusllaarqanga. 

una kuukuu-mik imaitmq-si-laaq-vanga 

DEMsg kuukuu-INSTRsg this.kind-buy-FUT-2sS/lsO.INDIC 

•Buy me some of that kuukuu, some day.' 

1 Note that this observation holds only dialects of Inuktitut spoken on the Ungava coast On the Hudson 
coast the sentence in (25) would be considered correct in addt speech. The child m question here does not 
have any regular zms^i with a speaker of that dialect 

2 This verbal inflection is incoireci: it should be lunak 'IdS.IMPER'. However, this mistake does not 
influence the consideration of the productivity NI. 
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A Txm advanced step in acquisition of NI is the producr on of stmndmg structures 
In stranding, lexical items such as adjeciivals. nunacral phrases and possessors which 
modify the noun and are included in the NP in unincorporated structures still exist and 
carry the san» semantic relationships in inc»rporatcd structures, even though the noun 
which they modify has been incorpOTated into the vert) complex and me modifier maintains 
its position outside the verb complex. .... , ui. 

Production of stranding structures requires either the cognitive or structural ability to 
deal with tiie discontinuous dependency between the IN and its conespwiding modifier, as 
well as the basic NI structure, and thus they constitute a nK)re advanced step in the 
acquisition of NI. The child in this study did not produce any examples of stranding, 
which is not really surprising since it is undoutolly mcKt complex tiian NI itself and he 
was still in the beginning phases of dealing with NI. However we did encounter examples 
of stranding in observation of slighfly older children in a nearby community. For instance, 
at about 3;0 the child was saying such sentences as in (16) witii stranded numraals. 

(16) Marruunik aukulutturumajunga. 
marruuq-nik aukulut-tuq-ruma-junga 
two-SECpl chocolatc.bar-eat- want- IsS. PART 
*I want to eat two chocolate bars.' 

This concludes our look at NI acquisition data from Inuktitut We will now look at some 
related data from other polysynihetic languages. 

6. Greenlandic NI 

Acquisition data from West Greenlandic (Fortescue & Lennert Olsen (to appear)), 
another dialect in the Eskimo-Aleut family, corroborates our findings from Inuktitut 
concerning NI. In addition, this data shows tiiat basic stranding structures are certainly 
acquired by age 4;7. Examples from 4;7 and 5;2 are shown in (17) and (18) respectively: 

(17) Anaana ilaa uanga napparsimallunga pingasunik pinikuuvunga. 
anaana ilaa uanga nappar-sima-Uunga pingasut-nik pinik-u-vunga 
mummy right I sick-PAST-lsS.IMAPP Uiree-SECpl things-be- IsS.INDIC 
1 once got three when I was sick, didn't I, Mununy?* 

(18) Taava qimmit toqugunik allanik inissaqannginnamikkit, .... 

taava qimmeq-it toqu-gunik alla-nik Inissaq-qaq-nngit-ramikkit 

so dog-ABSpl die-4pS.IMPERF other-SECpl pIace-have-NEG-4pS/3pO.PERF 

'So when dogs die, since they don't have any other place for them . . . .' 

(F(^tescue & Lennert Olsen (to appear)) 

In (17) the numeral 'three' refers to the quantity of things which the child got, and thus the 
two items 'three' and 'things' must be construed in a stranding structure. In (18), the 
modifier allanik other' is stranded from the NP, inissaq 'place', which it modifies. 

7. Mohawk NI . 

Acquisition data from Mohawk, an Iroquoian lai.guage, show that NI in Mohawk is 
not acquired productively until after age 6. Mithun (to appear) presents acquisition data 
based on cross-sectional study of 5 children learning Mohawk as a first .anguagc. The 
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children, aged 1;9 to 4;9, were each observed and record«i for at least half a day, in casual 
circumstances at either home oe scharf. Examples of NI first appear in the fourth child, 
aged 2; 10. as shown in (19), and tto in the fifdi cfaiM aged 4;9. as shown in (20): 



(19) ronkwe'Sksen 
r-onkwe't-aks-en 
MASCsgPAT-pcrson-bad-STATTVE 

'he is a bad man' 

(20) a. kanahskwdksen b. 

ka-nagskw-aks-en 
NEUTsgAGT-animal-bad-STAT 
'it is a bad animal' 



(Mithun (to appear 27)) 

iohnd:te$ 
io*hnot-es 

NEUTsgPAT-waterJevel-deep.STAT 
It is deep* (Mithun (to appear 39)) 



However, Mithun (to appear 39) states regarding aU instances of NI in her data that "there 
is no reason to suspect that [they] created any of the fcHms [themselves]. All of the 
combinations [they] usi^ are he^ frequently, and in many cases the constituent roots do 
not occur alone, so the forms w«e roost likely leanwd as lexical units". 

This concludes our overview of relevant data. We now turn to possible explanations 
of the seemingly early acquisition of NI in Inuktitut with some reference to the contrast 
with Mohawk. 

8. Possible Explanations of DiHierences 

Presumably there are some factors in effect, whether structural or sociolinguistic, 
which make it more difficult for Mohawk children than for Inuit children to produce NI 
structures. Several possibilities are discussed below. 

8.1 Verbal Affixation in Relation to N Root 

One interesting structtiral difference to note is the placement of verbal affixation in 
relation to the incorporated noun. Agreement, tense, reflexive and other affixes precede 
the V in the Mohawk verb complex, while all these affixes and moit follow the V in the 
Inuktitut verb complex. This is relevant for two reasons. 

First is adjacency between the V and its affixes. Slobin (1985) observes in a cixjss- 
linguistic comparison of Japanese, Turkish, Polish and Hungarian that children evidence 
"preferences to keep grammatical maikcrs of aspect, tense, and person close to the verb, 
while keeping negation and comiitionality peripheral (Slobin 1985: 12)." This he attributes 
to the fact that tense and person are more inherently part of the nxaning of the verb itself, 
while negation and conditionally have scope over the meaning of an entire clause. It is 
possible, then, that children might initially resist placing an IN in a position which 
increases the distance between a verb and its tense and p«^n affixes. Since in Mohawk 
the IN must intervene in just such a position, most NI structures can be represented in an 
unincorporated form, and the process of NI tends to indicate a pragmatic effect 
encompassing the entire clause or sentence, children would presumably rather tend to leave 
the N unincorporated until later in tiie acquisition process. In inuktimt, however, the IN 
does not block the adjacency of any affixes of person, tense, etc. since they all appear on 
the other side of tiie verb and tiierefore there is no reason why this factor of hierarchy of 
relevance should affect the acquisition of Nlin Inuktitut 

Second, it has been shown that that nKjrphemes at word boundaries are more salient 
to children than those inside the word. In Mohawk the EN is well-entrenched inside the 
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verbal complex with various alBxes m either side. In Inulcdtut, on the other hand, the IN 
is always at the very beginning of the verbal complex. Thus it would ml be surprising for 
the s^uiaticMi c^Nl to be influenced by this difference in salieiKX of INs. 

8.2 Criteria for Use of NI - Optimtal/Oblig&tory 

A sec(»id possible explanation is that the criteria for use of NI are more restrictive or 
marc clear in InuktituL NI in Inuktitut may be tmoBd •^obligatory" or lexically govCTned" 
in tha the verb into which the nom inc(»p(ffat^ is only allowed to ^pear with an IN. NI 
in Mohawk, on the other hand is mostly "optional** or "stylistically govern^*' in that tiie 
verb which permits incoiporadon of nouns can also i^pear as an independent lexical item 
without an IS. 

One possible ramificaticsi of this (krives from Slobin (1985) who states that children 
have a preference for analytic over synthetic expiessicms. It is interesting to note here that 
those examples of NI which do appear in tiie Mohawk acquiation data are all examples of 
"obligatory" incorporation: both the adjectival V roots aim the noun which is incoiporated 
into it may only appear in incorporating structures. Thus the earliest NI expressions to 
emerge in Mohawk are those which have no analytic counterpart, and analytic forms are 
otherwise used in child sp^h until at least age 6. It is slightiy problenmtic, however, that 
even when more or less equivalent analytic countnparts exist in Inuktitut they are quired 
later than the syndetic NI structures. 

A s«x>nd possibility is that things which are lexically-goverz»d are very clear in terms 
of which structure must be used. However, things which are stylisfically-govomed are 
quite a bit less clear ai^i require more subtle inteipittaticm. Therefore tl» child might find it 
easier in Inuktitut than in Mohawk to figure (xit when NI is to be used. 

8.3 Degree of "Usualness" of NI in Adult Speech 

A third possible reason for die early acquisition of NI in Inuktimt is the degree of 
"usualness" of NI in adult speech. When two or hk^ structures are available to express 
basically the same meaning, and there is a feeling annrng native speaks as to which of the 
forms is the most usual, we intuitively expect the nK>st usual form to be learned first, all 
other things being «iual. 

Mithun (1984) presents the thesis that in most cases of noun incorporation the 
unincorporated form is the nc»m and NI takes place for a specific purpose. In this simation 
a child wodd be expected to acquire the unincorporated form first, then alter it as necessary 
according to the pragmatics of Ac situation at hand. Since Mohawk foEows this pattern, it 
is not surprising to observe that NI is acquired quite late. 

Sadock (1986:25), however, notes that in many cases Grecnlandic "provides no non- 
incorporated form of fxiual or less ccHsplexity and idiomaticity than the inccnpoiat^ form." 
Thus it may well follow the pattern that in languages where NI is the normal and usual 
form . . it is not the case that 'speakers . . . incorporate fas a purpose [Mitiiun (1984)]*, 
but rather that tiicy REFRAIN from incorporating for a purpose (Sadock ( 1986:21))". 

In a language like Inuktitut where NI is considered the "most usual" way to represent 
the concept at hand, a child would most likely Icam the incorporated f«m first and produce 
the unincorporated form only at a later date. In fact, unincorporated forms in Inuktitut only 
start appearing around age 4. 

8.4 Degree & intensity of Child Exposure to Language 

The final possibility we will put forth is a mwc sociological one having to do with the 
degree and intensity of the child's exposure to the language being learned. If exposure is 
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limited to a few times a week, shm periods daily, <^ conversing with only one or two 
c^v^oMl partncis in that language. «:quisitiai is Ufcs y to pro^ imsre s owly than 
in ^^vS^Siwtot tte langiSge is being 

TheMSTwk living Ki^nment cmainiy docs n« preset the ideal situation for 
languaftc learning. Mohawk is a langua^ suffering fiairiy rapid attrinwi. It is spoken 
proficicntiy by Jults of grandparwit age. but few chiltoi are curontly acquiring it m a 
first language and it is n^ very i»cvalent as a language of ev«)«iay use. On the other 
hand die preferred and by far most ©Jinmon language of intraactiim in 
we studied is Inuktitut On the basis of this infwniatica it would be unreasonable to 
suspect a differential level of exposure to the respective native language in the two 
societies, leading to differential acquisiiif» in favw of Inuktitut In fact, it ali^t swins 
that the Mohawk situaricwi is an L2 rather dian LI learning situation. While it is unlikely 
that the acquisition of a simmire per se would be radically af&cicd by such a fector, the 
erasp of a structure used prectofninanily for swnantk: imrposcs isd^t be since less exposure 
to the language may weU (tecrcase the spewl with which the chUd picks up s manac 
nuances. This would be especially relevant to NI in Mohawk since NI is used in that 
language for primarily semantic purposes (Mithun (1984)). It is certainly possible, 
however, that under more cnq)irical teeing no effect is cvideno«L 
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Why do children omit subjects?^ 

Paul Bloom 
Massachusetts InstiUite of Technology 

It is well known that children acquiring English frequently produce utterances with 
missing constituents. This paper is concerned with why children produce sentences without 
subjects, like those shown l^low (from Bowerman, 1973). 

(1) hug Mommy 
play bed 
writing book 
see running 

One theory of these utterances is that young children represent different grammars 
than adults. In particular, Hyams and her colleagues have proposed that all children start 
off with a pro-drop grammar, one where overt subjects are optional (e.g.» Hyams, 1986). l^is 
is the correct grammar for a pro-drop language like Italian but incorrect for a non pro^rop 
langua^ like English, where overt subjects are obligatory. So children acquiring English 
need some sort of evidence in order to change their grammar from pro-drop to non-pro-drop. 
There are several different proposals of exactly what sort of input cai^es the parametric 
switch (e.g., Borer and Wexler. 1988; Hyams. 1986, 1987; Pierce, 1987), 

In this paper, evidence is presented for an alternative explanation, which is that young 
children represent the correct grammars from the very start but omit sufajjects because of 
performance factors. This performance explanation of subjectless sentences motivates a 
considerable shift in how we look at the acquisition of pro-drop and non-pro-drop languages. 

Comparing the processing theory w' th the pro-drop theory 
Before discussing the empirical evidence, it is worth considering one strong motivation 
for assuming that such a processing limitation exists. It is often argued, on boUi empirical 
and theoretical grounds, that youi^ children represent the same sort of linguistic rules and 
principles as adults (Bloom, 1989; Chomsky, 1986; Hyams, 1986; Pinker, 1984). But if this is 
true, then why are children's utterances so short? Why is there a 2-word stage at all? One 
answer-in fact, the only one ever proposed-is that while children represent ^e same sort of 
knowledge as adults, they have problems using this knowledge, some sort of processing 
bottle-neck. To put it another way, the only way to coherenUy hold on to the Wt^w that 
children represent adult-like grammars is to suppose that what they say is not an adequate 
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Technology, Cambhdgo, MA 02139. E-Mail: bloom&p^hM.miLedu 
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reflection of what they know. 

On th« wnpirical side, there is considerable evidence for processing limitations in child 
language. For one thing, length limitations show up even when children imitate adult 
speech. The length of a young child's imitation of an adult sentence is not predicted by how 
long Uie adult sentence is. but rather by how long the child's spontaneous utterances tend to 
be (Brown and Fraser, 1963). This hints that the reason children's utterances tend to be 
short has nothing to do with their grammars, but is due to a general inability to utter long 
strings of words. 

Further, children omit not only subjects, but also direct objects, indirect objects, verbs, 
locative arguments, and so on. In fact, much of the early debate over missing constituents in 
child language concerned sentences without verbs (Bloom, 19'J0; Bowerman, 1973; Braine, 
1974; Brown, 1973). As Brown (1973) notes, often children ap!5>ear to be producing two- or 
three-word subsets of longer sequences. Instead of saying /pu^ fJte book m the table, a child 
might say / put or put book or put table, and so on. The most p^arsimonious explanation of 
such utterances should account for all the omissions in child language-not just missing 
subjects. 

Finally, Mazuka, Lust, Wak^ama, and Snyder (1986) point out that some children go 
through a stage where they neither include the subject nor do they omit it Instead, they 
reduce it to a schwa (see Bloom, 1970). This would follow if children have difficulty uttering 
subject NPs but kno\«' they are required and thus make some effort to produce them. This 
behavior is entirely mysterious from the standpoint of the pro-drop hypothesis, which 
predicts that children will either include the subject or omit it 

While all of this is suggestive, it hardly makes for a knock-down argument in favor of 
the processing theory. Therefore it Incomes interesting to try to compare the pro-drop theory 
and the processing theory more directly. One way to do this is as follows: 

Syntactic complexity and subjectieis sentences 
If subjects are omitted because of processing difficulties we would expect them to l» 
omitted more frequently from longer structures than from shorter ones. Therefore, the 
subjectless sentences that children produce should tend to have longer VPs than their 
sentences with subjects, because long VPs exert more of a processing load than short VPs. 

This prediction was first tested by Bloom (1970), who studied a 22-month-old child's 
use of one verb -- make. She predicted that subjects should be omitted more frequently with 
long VPs, so a child would be more likely to oi.iit the subject if the VP was something like 
make me a cake, than if it was make cookie. Bloom found 45 sentences with the verb make, 
13 with subjects and 32 without The mean lengths of the VPs were 2.77 and 3.25 
respectively, a significant difference (p < 0.05, one-tailed). 

A few years later, Braine (1974) performed the same sort of analysis on the 
spontaneous speech of two children, one acquiring English (Jonathan), the other acquiring 
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Hebrew (Odi). He found no significant differences in the mean length of VPs for subjectless 
sentences veraui sentences with subjects* He concluded that there is no length limitation on 
children's language production, which runs counter to Bloom's finding and apparently 
refutes the processing theory. However, there are certain problems with Braine's study that 
moke accepting his conclusion premature. 

First, some of the utterances that he counted as VPs did not actually include a verb, 
but were instead **marked by the content of the utterance as including actions". It is not 
clear whether these should have been included Presumably many of Uiem**particularly 
those Uiat were only one word long*-did not actually require a subject at any 
representational level. Therefore including such utterances might have spuriously lowered 
the mean length of sentences classified as ''subjectless VPs \ 

A related problem is that Braine included requests, statements, and questions in his 
analysis of Jonathan's speech and statements and questions in his analysis of Odi'f speech. 
But some requests and questions do not require subjects, such as s^^b that to mef and want a 
cookie?* As such, they have a different status than VPs where the subject actually has to be 
there and are irrelevant to both the pro-drop hypothesis and the proMssing hypothesis. 

Finally, adult Hebrew does allow for null subtjects in some contexts, and therefbre some 
of Odi*s subjectless sentences may actually be pro-drop utterances. None of the argtmients 
against the pro-drop hypothesis rancem children's siibjectless sentences in languages where 
such sentences are acceptable; the interesting debate is over the status of subjectless 
sentences that are unacceptable in the adult grammar. 

In light of these problems, I decided to do an analysis similar to what Braine did, using 
a broader data base and controlling for the problems mentioned above. 

Analysis 

Subjects 

The subjects were three children studied by Brown (1973): Adam, Eve, and Sarah. 
Transcripts of their speech are stored in computer text files as part of the CHILDES data 
base (MacWhinney and Snow, 1985) and a computer search program was used for all 
analyses. Adam's speech was studied from 10 2*hour samples taken from the ages of 2;3 to 
2;7, Eve's speech was studio from 10 2-hour samples taken from the ages of 1;6 to 1;10, and 
Sarah's speech was studied fVom 20 labour samples taken fh>m the ages of 2;3 to 2;7. 
Procedure 

The hypothesis is that children's subjectless sentences will tend to have longer VPs 
than sentences with subjects. One necessity when doing such an analysis is to exclude 
subjectless sentences that are in fact acceptable in the adult grammar, such as imperatives 
and some questions. Because of this, only utterances with two types of verbs were used. 
These were (i) past-tense verbs, which cannot be used as requests or imperatives (e.g., 
wanted), and (ii) verbs that denote cognitive states or involuntary acts (e.g., need). This 
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second type will fa« called "non-imperatives", since they can almost never appear in the 
imperative form. Hiere were a toUl of 48 past-tense verbs and 20 non-imperatives used in 
the search.* 

For the analyses below, questions, statements with no or don't, statements where the 
verb is part of an embedded clause, and rote imitations of adult speech were not included. 

Results 

Each child's utterances were analyzed separately for the two verb types, through 
one-tailed i-tests comparing the VP-length between sentences with and without subjects (see 
Figure 1 at the end of the paper). In all cases but one, the difference was statistically 
significant. The exception was Sarah [Past-Tense Verfssl; although the difference was in the 
right direction, it was insignificant (possibly as a result erf the low sample size). When the 
two verbs types were runted together, however, there was a significant effect for each child, 
including Sarah. These insults strongly co.ifirm the predictions of the processing theory. 

An alternative theory of the length difference 
There is another explanation of the length difference that is worth considering, one 
consistent with Cie pro-drop hypothesis. Children may omit a subject only when they believe 
its meaning can be inferred by the listener from context. If long VPs supply more of the 
relevant context than short VPs, this would explain why subjectless sentences tend to have 
longer VPs than sentences with subjects. 

We can compare thi6 explanation and the processing account in the following way. 
Suppose some of the children's utterances have long subjects (e.g., the big mean lion) and 
others have short subjects (e.g., you). The processing account predicts that the former class 
of sentences should have shorter VPs than the latter, since a long subject imposes more of a 
processing load. In sum, we would predict a gradual decrease in the lengUi of the VP as a 
function of subject size, as shown in (2). Thft pragmatic hypothesis, in contrast, predicts no 
difference between overt subjects of different . ngths, so long as they all have unambiguous 
reference. Thii is shown in (3). 

(2) Processing theory-predictions about VP-length 
no subject > short subject > long subject 

(3) Pragmatic theory-predictions about VP-length 
no subject > short subject = long subject 

Unfortunately, children at the ages where they omit subjects rarely produce subjects 



^Thete were taken from so exhaustive list of verbs previously compiled from the speech of Adam, Eve, and Sarah 
by Michelle Hollander, as part of aa unrelated study. I am grateftil to her for providing them to me. 
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that are more than one word long. But we can compare the theories by contrasting pronoun 
subjects with non-pronoun subjects. Since pronouns are phonetically shorter than 
non-pronouns, the proc()Ssing theory predicts some difference in VP*length as a function of 
whether or not the subject is a pronoun. As long as both the pronoun and non-pronoun 
subject are unambiguous, no such prediction would ^me out of the pro*drop hypothesis. 

The prediction was tested using the data compiled above. Since it is important that all 
subjects in this analyses be unambiguous, the only pronouns included were / and you, since 
pronouns like she or they are often ambiguous and could r^uire a longer VP because of this. 
The analysis was done collapsed over verb types; the results are shown in Figure 2 at the end 
of the paper. 

The length of the VP clearly decrease as a function of the size of the subject Contrast 
analyses testing for a linear trend in VP-lengUi as a function of subject size showed a 
significant effect for each of the three children* 

Why are subjects omitted more frequently than objects? 

Finally, I want to briefly consider the question of why subjects are omitted more 
frequently than objects. Across the three children, 55% of t^ieir declarative sentences have 
xr-ssing subjects. In order to calculate the proportion of missing objects, we have to look only 
at contexts where verbs must take an obligatory object This can only serve as an estimate, 
because it's not at all clear whether the adult intmtion about which verbs take obligatoiy 
objects is going to be the same as the child's. 

Nevertheless, when we do the analysis, it turns that children omit the object a total of 
9% of the time, which is surprisingly high according to some accounts, but also significantly 
different from the proportion of subject omission. Every child omitted objects some of the 
time, and every child omitted subjects more frequently than objects (see (4)). 

(4) Omission from obligatory contexts 

Adam Eve Sarah Total 

SUBJECTS: 57% 61% 43% 55% 

OBJECTS: 8% 7% 15% 9% 

If the suttject/object difference is due to a processing asymmetry, we should expect to 
find other differences between subjects and objects. For one thing, given Uiat pronouns don't 
exert much of a processing load, we would expect them to be more frequent in subject 
position than in object position. This seems to be the case - for each chUd, there is a greater 
proportion of pronoun subjects than pronoun objects (see (5)). Another prediction is \h&t 
non-pronoun subjects will be shorter in length than non-pronoun objects, a difference that 
also occurs {see (6)). When we sum up over the three children, both of these differences are 
highly significant 
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(5) PropoJitioii of overt NPs that are pronouni 

Adam Eve Sarah Total 

C!iTR.TFrT^- 41% 36% 91% 81% 

(6) Mean Length of non-pronoun NPs 

Adam Eve Sarah Total 

SUaJECTS: 1.18 1.26 1.00 1.18 

OBJECTS: 1.43 1.63 1-48 1JJ9 

It's worth stressing that Oiese are all independent analyses; jxist because subjects are 
omitted more frequently than objects, it does not follow that pronominal subjects will be 
more frequent than pronominal objects, or that non-pronoun subject NF will be shorter than 
non-pronoun object NPs. In fact, these two other differences are a mystery from the 
standpoint of the pro-drop hypothesis. The most natural way to explain all three eflEects is in 
terms of processing load; there are more resources available for the end of the sentence than 
for the beginning. As a result of this processing asjonmetry, subjects are omitted more 
frequently than objects, pronouns are more frequent in subject position than object position, 
and subjects tend to be shorter than objects. 

Discussion 

Once we have an alternative explanation for why children omit subjects, there is no 
independent reason to hold onto the pro-drop hypothesis. In fact, the position that children 
acquiring English represent pro-drop grammars until they are about two-and-a-half or three 
leads to a host of problems. For one thing, you need some sort of account of why the child 
goes so long without switching to the adult grammar. Some thc.asts appeal to neural 
maturation or "selective attention" as explanations for why the pro-Oiop stage lasts so long. 
While these proposals are logically possible, they are ad hoc, and have little independent 
support Furthermore, there is the problem of determining exactly what information causes 
the pro-drop to non-pro-drop shift. To date, none of the proposals of what causes the 
parametric switch have met with convincing empirical support 

Finally, the alternative view, which is that all children start off with non-pro-drop 
grammars, runs into none of these problems. Under this theory, children initially represent 
overt subjects as obligatory (as in English) and only when hearing subjectless sentences do 
they change their grammars to pro-drop (as in Italian). It turns out that 2-year-olds 
acquiring Italian omit subjects far more frequently than 2-year-olds acquiring English 
(Valian, 1989), which suggests that the switch from non-pro-drop to pro-drop takes place 
ver>' early in the development of a child learning a language like Italian. 

The hypothesis that all children initially represent pro-drop grammars has led to some 
very interesting theoretical and empirical speculation. However, the data fail to support this 
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hypothesis. Instead, it appears that children acquiring English omit subjects iiecause of a 
processing limitation on language production and that all children initially represent 
non-pro-drop grammars. 
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Figure 1: VP-length In sentences with and without subjects 
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ACOUIRING LANGUAGE IH A CREOLE SETTING: 
TtSORETXCAL AND RETHODOLOGICAL ISSUES 

Lawrence D, Carrington 
University of the West Indies 
St. Augustine 



The challenge of acouisition in Creole environeents 

Creole envirmiaents offer an opportunit/ for the stud/ of language 
acquisition in settings i^ich contrast strongl/ with those in which 
eainstrcae thought in language acquisition studies has been establish- 
ed. In Creole environeents, the target of the learner is ill-defined 
both because of the intensely variable nature of the input and because 
of the absence of exactly pertinent graeeatical descriptions. These 
circuastances present a ^eoretical and eethodological challenge to the 
analyst, viz. the detereination of the true target of acquisition, the 
nature of acquisition in the face of such a variable environment as 
well as the internalization of control of eeaningful variation by a 
learner. This paper will elaborate on the challenge ^nd suggest a 
Method for developing a corpus fo-^ study in such environeents. 



The usual environeent for acqu isition studies 

Although variation is present in all language acquisition sett- 
ings, it has not been a purposefully included conditioning factor of 
the eainstreaa study of language acquisition. Orthodox knowledge of 
language acquisition has been established by studying children who are 
exposed to a liaited nueber of previously described language varieties 
<and preferably one) eodelled by formally educated eainstreaa users. 
The rhild is supposed to be acquiring a specified language for which an 
aaple referential description is available. These descriptions have 
tended to be of the static type in which variation is a footnote rather 
than a deterainant of the description. By contrast with Caribbean 
fiociolinguistic coaplexes, such hoaogeneous environaents aay be teraed 
sterile. 



Types of learning environaents in the Caribbean 

Tht Caribbean sociolinguistic complex is a rich environeent which 
obliges the analyst to cope with variation in auch the saae way as the 
child learner. Several types of aicro-settings aay be identified. 

Type I. Consistent aonolinoual The consistent eonolingual 
environment is the classic aonolingual environment and it is atypical 
of the Caribbean. Speakers would interact in the presence of the 
learner and with the learner in a single code. Shifts of register. 
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style or situational variety would be linguistically within a single 
oraMatical systca. In strict teras, available audio-visual aedxa 
would be in the variety used by the speakers in the accessible environ- 
•ent. 

Type 11, L^akv ■onolinoual «uch eore coaaon would be the leaky 
aonolinoual environaent in which those who interact with t^e learner 
produce a single code, but the learner is exposed in addition to 
another code froa audio sources lacking the physical presence of a 
speaker or other pragaatic cwitext for interpretation- 

Type III. Honolinoual with sec ondary input In the third kind of 
environaent, aonolingual with secondary input, another code is Present 
in the environaent and is supported by pragaatic contexts although the 
iaaediate caregivers do not theaselves use it. The important differ- 
ence between this setting and the Type II setting is that the seconJa'^X 
language is overheard in contexts that have pragaatic support. This 
type of environaent is euch aore prevalent than the Type I environaent. 

Type IV. Special casf in aulti-mde environaent The fourth type 
of aicro-setting aay be suaaarized as one in which the learner is a 
specistl addressee. The iaaediate socializers have aore o"* 
variety available but use only one with the learner m keeping with a 
household decision about what language they wish the learner to 
acquire. 

Type V. ft^ ^utine case in ««ilti-code environaent In the fifth 
case rLtine case, the learner is addressed in only one of the 

a"ua^: c^ei^Vf'th; socializers in keeping with a ^ "-"""t^^^ 

convention <as opposed to the household decision of type IV) tha . a 
specific variety is the appropriate one for use with children. 

Type VK Open access In the open access case, the socializers 
coaaa^fg^th ^ onTcall and the learner is not excluded roa any of 
thee. The difference between Type VI and Type V «iy be »^ 
later stages of acquisition when reported asyaaetries in child-parent 
coMunl«Uon have the effect of obliging children to use varieties 
closer to the standard than those used by their parents. 

Obviously, one can study acquisition in any setting but the high 
frequSncy^d 'c^Lplace niture of the Type ^^^J ^fc 
linSsthea as priaary for study in the Caribbean sociolinguistic 

coaplex. 



Linguistic reperto ire vs Language 

yithin the above aicro-settings, several different "J 

responsible for variation including the «^><i**^«"^* °^ .^^f.^^^'^^^le 
continuua and the practice of code switching. The notion of a creole 
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dial«ct cQstinutti. has dosinatcd the literature on Caribbean speech 
varietiem for ne arly 2 decades. Its characterization, analysis and 
•xe«,lification in the «ork, inter alia, of De Ca«p CWl), Bickerton 
am> and eost recently Rick ford <1987> attests to the virtual 
inevitability of variable data in Caribbean environaents. Current 
continuua theory treats drift across lectal boundaries within a aulti- 
diecnsional sociolinguistic space which is presented as a single 
interlocked systea. Variation is intrinsic to such a construct. 

Code switching in response to established social cues can be noted 
as a contributor to the variation that is characteristic of the 
Caribbean sociolinguistic coeplex. Code switching aay also result froa 
a speaker's inability to coaplete a coaaunication in a given code 
because of a break in coapetence. Thus, although a conventional 
analysis of a speaker's behaviour aay assign parts of his perforaance 
to different language systeas, his speech behaviour aay constitute a 
single systea of coaaunication within the relevant Caribbean society. 

In these circuastances, the salience of variation challenges the 
notion that a learner is acquiring a language, a pre-existent entity. 
A large proportion of children acquire a speech repertoire that aay 
include varieties that cannot be unequivocally ascribed to a single 
language. Rather than acquiring a lanauaae, these learners would be 
acquiring a linguistic repertoire that allows thea to interact within 
their societal range. Ue therefore need to focus on the idea "linguis- 
tic repertoire" rather than the idea "a language". The point is 
critical for shaping relevant field procedures and analytical process- 
es. 



pinpina down the v ariable target 

The first challenge for the study of acquisition in a Caribbean 
socio-linguistic coaplex is the deteraination of the target of the 
child given that variation is present and influential at the level of 
the individual household. Inforaation froa the environaent of an 
informant P illustrates the extent to which a single household can 
offer variable exposure and output. 

Recorded between 2;8 and SjO, P is the second youngest of 7 
children in a household. Her aother CJ3, a teenager, her grandaother 
Zni, alaost 40, and her grandaother's husband CR3, late AOs, show very 
different varieties of the spectrua of possible speech ^"/"Jl^^ 
Trinidad. Her grandaothor had secondary level education up to the Sth 
Fore Capprox age 16> in a seai-urbsn setting; her graniaother's husband 
has had liaited eleaentary schooling in a rural setting; her aother 
left secondary school in their village setting at Fora 2 (approx age 
13); four of the other children in the household are at school. 
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Exasples of th« variation to which the learner is exposed are 
presented in the appendix. Drawn froe the sase 30 ainute recording, 
these exaeples of input and aebient language illustrate variation m 
pronoeinal selection, tense-aspect earking, and fora of a locative 
question word in the speech of the child's grandfather, grandeother and 
■other. In an environeent of such diversity, it becoaes important to 
be able to identify the direction of iioveaent of the inforaant. 

Let us assuae that within the household Concept C is expressed by 
variants V%, Va, V» --- V„ Cwhere the variant is a fora, eleaent or 
structure). The learner at so«e initial point aay be recorded as 
producing a fora F*. If we are to track eoveaent towards a target we 
need to ascertain which of variants M» ... Vn is being represented by 
F»- It will be frequently easy, soaetiaes difficult and at other tiaes 
iepossible to tell. However, it is pertinent and important to atteapt 
to deteraine which variant the household considers that the learner is 
targeting or ought to be targeting, since it is ultiaately their 
response to her output that will contribute to its realignaent in the 
socially acceptable direction. 



Working without a graaaatical description 

The second challenge for the study of acquisition in such environ- 
•ents arises froa the fact that no existing descriptions of the systems 
of coaaunication would allow the analyst to have a predetermined 
reference point for the target of the learner. The disadvantage of 
this circuastance is aore apparent than real. The fact is that there 
can be no valid description of a learner's target unless that descrip- 
tion is derived froa the interactions of the learning environaent. A 
corpus created in accordance with that principle would have the charac- 
teristics of being a valid representation of actual input and aabient 
language, permitting focus on the relationship between fora and 
function as the child perceives it, and ensuring that judgments of 
oraaaaticality and acceptability are based on data actually available 
to the learner rather than on a gra.aar that is hypothetical as far as 
the learner and his/her iaeediate environaent are concerned. 

This position does not deny the value of the already Pf Wished 
analyses of Caribbean language varieties; it places the. in a different 
perspective, a function of ulti.ate reference rather than assuaed 
target of the learner. The true target of the Uarner can 
and described realistically only by exa.ining the available rather than 
the purported input and aabient language- The corpus for study wouid 
be created by the recorded interaction between the learner and the 
participants in his exposure to comaunication. Both the description of 
the target coaaunication systea (i.e. the coaaunity language) and the 
description of the acquisition process aust coae free those data. 
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An i«Dort» at tgcondarv resource 

Satisfactory acquisition is the fulfilleent of nores expected by 
the envir«i«ent| hence, it is necessary to determine t^ich variants the 
household vcnsiders that the learner is targeting or ought to be 
targeting. In this regard, the participants in the interactions 
recorded with the child can be invited to state what they consider the 
learner to have said and thus provide access to their perception of 
graaaaticality. This procedure would be siailar to the elicitation of 
repairs which has been applied to other purposes including tests of 
children's understanding of various concepts and structures. In this 
instance, it can provide knowledge on the expectaticMis of speakers of 
the target varieties and allow establishsent of one aajor criterion of 
satisfactory acquisition. In addition, it would enhance our knowledge 
of variation by providing indices of the expectations of the adult 
users of the systee of coaaunication. 



Acquisition of acceptable control of variation 

In Caribbean sociolinguistic coaplexes, variation is not only 
diagnostic of speaker history but also functional within coaaunication 
acts. Hence, part of what a learner needs to acquire is control over 
socially appropriate variation. Children acquiring language in a 
Caribbean sociolinguistic coaplex need to learn the different sets of 
linguistic behaviours that are acceptable within the saae coaaunity 
context. This aay not differentiate these environaents froa other 
learning contexts but there is a potentially aore coapelling considera- 
tion that aakes attention to this detail iaportant. 

Df special relevance to Caribbean sociolinguistic coaplexes is a 
conclusion of Le Pag« and Tabouret-Keller C198S) on the evolution of 
speech behaviour and self-identity which can be paraphrased as follows: 

Individuals create their systea of verbal behaviour to 
resesble that of the groups with which they wish to identify, 
subiect to the constraints of their ability to identify the 
groups, the strength and clarity of their aotivation, the 
adequacy of their opportunities for learning and their 
ability to learn. 

Their work adequately supports this view and it is clearly 
relevant to choices in variable socio-linguistic sp'ice. One cannot 
study language acquisition in these environaents without including the 
actjuisition of variable behaviour and of knowledge on tolerance of 
difference within the speaker's iaaediate environ«ent. The child 
learns how to maintain group aeabership, and how to Manipulate variants 
without threatening desired relationships- It is these skills which 
control the shift behaviour that has been discussed repeatedly in 
respect of continua. 
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Suwaary 

The study of language acquisition requires that the analyst 
identify the learner's target and have available a graeeatical descrip- 
tion of the target- In the came of the Caribbean Creole environment, 
special caution is required in identifying the leamtir's target because 
substantial variation is intrinsic to the input and a«bient language. 
Existing studies of language varieties in the region eust not be 
assuaed to provide appropriate descriptions of the input or aebxcnt 
language for a particular learner. Both the description of the 
language to be acquired and the account of the process of acquisition 
eust be based on the saee corpus produced in the learning environwent 
by the learner and the participants in his/her language socialization. 
The corpus can be enhanced by eliciting froe the participants their 
notion of what the learner is attempting to say and ought to be saying. 
This procedure is important for providing access not only to notions of 
graeeaticality but also to notions of appropriateness. Given the 
interlock between speech behaviour and identity in these settings, 
attention has to be devoted to the acquisition of ability to .anipulate 
socially linked variants of a variable. 
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APPEHDXK 

ExMpies of variation in input and aiibient language 
Ane of child 2;8 Pate Ath February 1988 



Feature: Pronoainal for* 
Utterance ft Speaker 

13 grandfather 
Cgeneraly about 
child» in pres- 
ence of child) 

16, 17 grandeother 
(to child in ref- 
erence to sibling) 

138 grandfather 

(to child, «essage 
to be conveyed to 
•other) 

244 grandfather 

(to child, in ref- 
erence to sibling) 



Utterance 

I'll take it away fro« her 
because she's too naughty. 

Let her coae in, let her 
cone in. 

fctt hi, k^rk («»0 f V 
Tell tjer to cook one for «e. 

t&L Si ^ujti 
Tell her to come out. 



Feature: UH locative 
Utterance 8 Sneaker 
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sother 
(to child) 



grandfather 
(to child) 



Utterance 
Where are you going? 

And where would you keep 
crayons? 



Feature: Tense-aspect aarking 
Utterance H Speaker 

23 grandsother 
(to child) 

30 grandaother 
(to child) 



Utterance 

Who gave you that picture? 

hu.2jji J"- ^ ? 
W!^o gave you the chair? 



PRCLD 28 (1989) 
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CHILDREN'S KNOWLEDGE OF RELATIVE SCOPE IN CHINESE 

Vfi fKiR chtftn Ktnntth Ntxl«P 

California Smru. San Bernardino Hassachusetts Institute of Technology 

..sillTll ?J?!4tiratrK^^ X?r.SSl?lnUret 

^rcesloirain^ru iS-sal quant -t.^f-^jJ^rnU 
such as the examples g^vcn in (I) to (4). C(l) J (2) are canonical 
constructions; (3) & (4) are Chinese fej-constructions.] 

(1) Draw a/every figure in every/a box. 

(2) In a/every box draw every/a figure. 
(31 Ea a/every figure draw in every/a box. 

(4J Ba a/every box draw every/a figure. ,ooc « 

According to current literature (c.f.. J. Huang, 1982; Lee, 1986; Aoun 
& Li appear) , the scope facts: concerning two quantifier; *n a simple 
sentence do not hold across languages. In English, it is generally 
lq?eed that the scope relation of quantified noun phrases is free within 
?rminimll sentence and thus allows various scope ^mbigu ties. However, 
in Chinese, no such free property is attested. In "'any cases, Chinese 
sentences are strictly unambiguous. This cross-lngustic difference in 
scope relations is exhibited by the English example given in (5) and its 
Chinese counterpart given in (6) . 

(5) Every child sang a song. 

(6) rteige xiaohai dou chang le yishou ge. 
every-CL child all sing Asp. one-CL song 

"Every child sang a song." ^^^^ 
Sentence (5) -every child sang a song" is two-way ambiguous. It can mean 
that different children sang different songs where the universal 
quantifier NP (Q-NP) "evpry child" takes wide scope over the existential 
Quantifier NP 'a song". This sentence can also mean that the children 
all sing the same song where the existential Q-NP "a song" is said to 
Uke Side scope over the universal Q-NP "every child". The equ valent 
Chinese sentence given in (6), however, has only one faning. It 
corresponds to the wide scope reading of the universal Q-NP meige 
xiaohai". Namely, different children wight sing different songs. 

A rule of Quantifier Raising [as given in (7)] and two genera 
conditions on Quantifier Raising were proposed by May (1977, 198 j) to 
exDlain the scope ambiguity of sentence (5) and many other 
quan?ificational sentences. He argued that there was a leve of Log cal 
Form (LF) in syntax where generalizations concerning quantificational 
phenomena such as scope relations could be captured. In an LP 
representation, if one quantified NP c-commands the other quantified NP 
then the c-commanding one takes wide scope over the c -commanded one. The 
notion of "c-command" may be understood in the way stated in (8). 
(7) nuantifier Ra ising Rule: 

Chomsky- adjoin a quantificational NP to S. 

A'c-Sl nds B iff A does not dominate B and the first brar.hing 
node which dominates A also dominates B (c.f., Reinhart, 1976). 
By applying the rule of Quantifier Raising (QR) to the S- structure 
representation, the two quantified NPs in sentence (5) could be freely 
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moved to adjoin to the S node, successively. Since there are no other 
conditions on the application of the QR rule nor other constraints on the 
output after applying this QR rule, an S- structure like (5) can be 
transformed Into two well- formed LF representations as given In (9) and 

^^°^*(9) ([Every chlld]^ [[a songj^ [x, sang x^lJ^Ul 

(10) [[A song] J ((every child], (x, sang Xj],]^],] 

In the LF representation (9)» the universal Q-NP "every child" 
c-commands the existential Q-NP "a song". The universal Q-NP thus takes 
wide scope over the existential Q-NP and thus implies that "different 
children might sing different songs". In (10), on the other hand, the 
existential Q-NP "a song" c-commands the universal Q-NP "every child". 
The existential Q-NP thus takes wide scope over the universal Q-NP and 
Implies that "the children all sang the same song". 

There exist at least three proposal s expressly designed to explain 
the scope facts of Chinese sentences. Based on a wide range of data, 
Huang (1982) examined quantifier scope In Chinese. He claimed that while 
the rule of Quantifier Raising and the notion of structural c-coamand 
were both relevant In the determination of scope relations In Chinese, 
the application of the QR rule In Chinese was not as free as that 
observed In English. In order to Interpret the scope phenomena of 
Chinese sentences and to explain the contrast between Chinese and English 
as shown In examples (S) and (6), Huang proposed a general condition on 
scope Interpretation for Chinese (1982: 220). This general rule [also 
known as the Isomorphic Principle], as given In (11), states that, for 
Chinese quantlflcatlonal sentences, If a quantified NP A c-commands 
another quantified NP i in Surface -Structure, this quantified NP A will 
also c-command the quantified NP fi in Logical Form. In other words, 
throughout the process of SS to LF mapping performed by the QR rule, the 
c-command relationship between two quantified NPs at S- Structure is 
preserved at Logical Form. 

(11) Huano^s General Condition on Scone Interpr etation In Chinese 
"Suppose A and B are both QPs or both Q-NPs or Q-expressions, 
then If A c-commands B at S-Structure, A also t: -commands B at 
Logical Form" 

Consider the Chinese sentence (6) again. At S-structure, the 
universal Q-NP "meige xiaohal (every child)" c-commands the existential 
Q-NP "yishou ge ^one song)". According to the general constraint stated 
In (11), the c-command relation between these two quantified NP will stay 
the same in LF (after the application of the QR rule). As a result, 
sentence (6) is not ambiguous. 

A slightly different proposal was made by Lee (1986). Following 
Huang's proposal , Lee argued that the hierarchical relation between two 
quantified NPs in a sentence was relevant for the determination of scope 
relations In Chinese, but Instead of "c-command", the relevant 
hierarchical relation should be expressed In terms of "g-command" . In 
addition, Lee claimed that both the notion of linear order and that of 
hierarchical relation, namely g-command, were relevant to scope 
interpretation in Chinese. By incorporating these two notions, Lee 
revised Huang's general condition for scope Interpretation In the 
following way [see (12)]: 

(12) Lee's General Condition on Scope Interpretation in Chinese 
Given two quantified NPs A and B 
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(i) if A asynsn'itrically g-cofwnands B, A will have scope over 8; 
(11) If A and B g-conwand each other* then A can have scope over 
B only If A precedes B (1986: 187). 
[A g-coainands B Iff the node representing the governing 
category of A dominates B, where "governing category for an 
element A" Is defined as "the minimal category that 
contains A and a SUBJECT".] , « «„ , 

In (6). the governing category for the universal Q-NP every child 
is the whole sentence which also serves as the governing category for the 
existential Q-NP "a song" . Accordingly, these two quantified NPs 
Q-comtnand each other, and therefore the preced ng NP "every child" takes 
wide scope over the succeeding NP "a song" . Since In Chinese sentences 
such as (6). the hierarchical order of c-command Is confounded with that 
of g-comroand and linear precedence, additional data besides sentence (6) 
are required to evaluate these two analyses suggested by Huang and Lee. 
[We postpone the discussion of t^^e related data until the experimental 

design and the fjtcomes are examined.] 

Another analysis which was proposed to account for the scope 
phenomena of Chinese was Introduced by Aoun and Li (to appear), ihey 
challenged Huang and Lee's Isomorphic Principle by showing that there 
were Instances in Chinese which did not exhibit this isomorphic effect . 
We will not dlf uss Aoun and Li's proposal In detail, but just want to 
point out that their analysis and Huang's analysis predict exactly the 
same results concerning the sentences tested m our experiment. In order 
to differentiate Aoun & Li's theory from Huang's theory, one has to 
consider Chinese passive constructions. 

The purpose of our experiment was to get preliminary evidence on 
whether Chinese chiluren understand scope relations and whether they know 
which relations are possible for particular syntactic configurations. 
For the most part linguists agree on the judgments of scope relations. 
However, In the one case (tested in our experiment) where Lee s model 
disagrees from Huang's there appears to be not complete agreement on the 
adult judgments. Therefore, in addition to child subjects we also tested 
adult subjects. Their judgments regarding this one controversial case 
were carefully examined. Moreover, by examining adults' data, the 
validity of the experimental method was assessed. Since the relationship 
between behavior and scope interprets ion is particularly complicated 
(see our later discussion on "accidental" narrow scope), adult data is 
particularly useful when studying scope. For an earlier discussion of 
the acquisition of scope in Chinese, see Lee (1986). 

THE EXPERIMENT 

In the experiment, an act-out task was used to test Chinese-speaking 
children and adults' interpretation of sentences involving two 
quantiflcatlonal NPs. The subject was first presented with a sheet of 
paper with an array of three equally sized squares and a card with an 
array of three different figures (or numbers), or a set of three markers 
of different colors. The subject was then presented with a test sentence 
(e.g., "Draw every figure In one box") and asked to perform the action 
prescribed In the presented :K>r.tence. An example of the layout of the 
experimental materials Is Illustrated in (13). 
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Sixteen different types of experimental sentences were included in 
this study Half of the experimental sentences were canonical sentences 
[examples ire given in Table 1 and Table 2]. The other half were 
Ba-constructlons such as those illustrated in (3) & (4) above [which will 
not be discussed In this paper]. According to their syntactic 
structures, we classified the canonical sentences into two najor groups . 
GrouD 1 consisted of four constructions as shown In (15) & (16) [see 
Table 11 and (21) & (22) [see Table 2], These four constructions shared 
the structural representation given in (14) [which is repeated in (20)]. 
GrouD 2 consisted of another four constructions as shown In (18) & (19) 
[see Table 1] and (24) & (25) [see Table 2]. They shared the structural 
representation illustrated in (17) [which Is repeated in (23)]. 

Let us first examine the structural configuration given In (14) 
[-(20)]. Following Huang's analysis (1982), If we assume that c-command 
can be relaxed to allow for an NP object of a preposition to c-conwand 
across a dominating PP node, then, in (14), NP, c -commands NP,, but 
not vice versa. According to Huang's scope principle given In (11), NPj 
should take wide scope over NP,. In this configuration, NP, and 
NP- share the same governing category, namely the S node. Thus, 
arcording to Lee, these two NPs g -command each other. Applying Lee's 
scope principle (given In 12) to (14) then, the preceding NP (I.e., NP,) 
should have wide scope over the succeeding NP (i.e., NPj). As mentioned 
earlier in this paper, Aoun and Li's analysis makes the same prediction as 
Huang's analysis for sentences with structure (14). According to Huang 
and Aoun & LI, NP, (i.e., y box) should take wide scope over NP, 
(i.e., X figure). Lee's analysis makes the opposite prediction. 

Now consider the structural configuration given In (17) [-(23)]. In 
this structure, NP, c-commands NPj, but not vice versa. According 
to Huang, NP, takes wide scope over NPj. With regard to the notion 
of g -command, again, NP, and NPg g -command each other. In this 
case, since NP, precedes NP,, according to Lee, NP, should 
have wide scope over NP,. considering the structure given In (17), a 
converging prediction may be derived via all three analyses mentioned. 

As can be seen from the examples given In Table 1 and Table 2, besides 
the configuratlonal factor, we also varied the types of quantified NPs 
occupying the two objpcc positions in each sentence. We included two 
types of quantified NPs in this study: the universal Q-NP such as "every 
box" or "every figure" and the existential Q-NP such as "one box" or "one 
figure". In some sentences, the two quantified NPs were of the same type 
(e.g., sentences in Table 2); in other sentences, these two NPs were not 
of the same type (e.g., sentences in Table 1). Taking the order of the 
two quantified NPs into account, four possible combinations of these two 
types of quantified NPs were established: the "every-every" condition, the 
"every -one" condition, the "one-every" condition and the "one-one" 
condition. In order to facilitate comparisons among these conditions, we 
have included only one set of test sentences as examples here. However, 
in the real test conditions, three sets of test items were included. [One 
with the verb "hua (draw)" and the direct object NP "tuxin (figure)", one 
with the ver'j "xie (write)" and the direct object "suzl (number)*, and the 
final set kith the verb "tu (mark/color)" and the direct object "yanse 
(color)".] Addition of the ^-sentences yielded a total of 16 test items 
in each set and a total of 48 test items for each subject. The three sets 
of test items were randomly given to each subject. 

One hundred and ninety -two children between the ages of 3 and 10, and 
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d? arfuUs were tested. "^He child subjects were randomly sampled from 
nrocJhloic !nd elementary school s in Taipei Tai'/an. The adult subjects 
rrrSnde?sraduilr!t;def.t/ National Chengchi University in 

Taioei The children were divided into seven age groups In one-year 
iJie^vils (e.g ! si: 3-4... S7: 9-10) with at leas: 25 children in each 

^'TrSf fiJs? eil^^nHufXis' respon.es. The results concerning 
the eiohrtypes of^antificational constructions are sunmarized in Table 
find Table 2 When adult subjects were asked to "dran one figure in 
eve?y box" [e.g., {15)1, about 77% of the ti»e. they assigned wide scope 
(WSl reading t5 the ex stent ial Q-NP "one figure" and drew the same figure 
n different boxes. About 19% of the time, they assigned WS reading to 
livery box" and drew different figures in different boxes. This resu t. 
at first sight, seems to follow lee's prediction but not the one provided 
by Hulng or Acin i Li. However, note that a WS reading for -every" dflfii 
allow th .response illustrated in (15a) where the same figure is drawn in 
each box. Nothing about the syntax or the scope assignment makes it 
necessary that a different figure be put in each box. And, in fact. Lee s 
analysis predicts that nfi instances of (15b) be found, so it remains a 
question Shy 19% exist. Thus it seems that the. results givan Ufa & b) 
are more consistent with Huang's or Aoun & Li's analysis than with Lee s. 

Now, look at the result listed in (16). When adult subjects were 
asked to "draw every figure in one box", almost all of our subjects only 
assigned the WS reading to the existential Q-NP "one box" and drew all 
three figures in a certain box. This result, on the other hand, does 
follow Huang or Aoun & Li's analysis but not Lee's. 

Let us examine the data listed in (18) and (19). When adult subjects 
received the instruction "In one box, draw every figure . with only very 
few exceptions, they assigned the WS reading to the existential Q-NP one 
box" and drew all three figures in a certain box. This result is 
compatible with all three analyses provided by Huang, Lee and Aoun i Li , 
respectively. Now consider the data listed In (19). WJen adult subjects 
received the Instruction "In every box, draw one figure", about 50% of the 
time they assigned WS reading to the universal Q-NP every box and drew 
different figures in different boxes. About 41% of the time, they 
assigned WS reading to the existential Q-NP "one figure and drew the same 
ficure in all three boxes. This result is compatible with all the three 
linguistic analyses under discussion because wide scope for the universal 
quantifier does not imply that there must be different figures chosen. 

What orellminary conclusions can be drawn from the data just 
examined? The hypothesis of g-coramand and linear precedence (hereafter 
the linearity hypothesis), to a certain degree, was not confirmed by the 
data, while the c-conmand hypothesis was confirmed by the data. The 
experimental method seems to be valid. The question is why "»st of the 
adult responses In (15) had only one figure instead of three different 
ones. Tt seems possible that when more than one response is consistent 
with the syntactic analysis, the preferred response s affected by 
non-syntactic factors or performance considerations (as in backward 

coreference).^^^^^ the results of the sentences ^nvolying two universal 
Q-NPs ri e.. the every-every constructions listed in (Zl) and (Z4jj ana 
those nvolving two existential Q-NPs [i.e.. the one-one constructions 
listed in (22) and (25)]. The only correctjnterpretation for ^^^^ 
(21) and (24) is to draw all three figures in each of the three boxes. 
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As indicated, about 93% of adult subjects gave the correct Interpretation 
to these two constructions. When adult subjects were asked to draw one 
figure In one box, about 96% of the time they drew a certain figure In a 
certain box and left two figures unused and two boxes empty. When they 
received tlje instruction "in a box, draw a figure", about 76% of the time 
they drew a certain figure in a certain box with two figures unused and 
two boxes empty. About 18% of the time, they drew different figures in 
different boxes. In other words, they assigned the generic reading to 
sentence (25) and interpreted the sentence as the following: "for every 
X, if x-box, in x, draw one y, y-f igure" . 

Children's responses to the eight types of quantiflcational 
constructions are Illustrated in the eight figures given In Tables 1 & 
2. As can be seen from the figure under (IS), when children were asked 
to "draw one figure in every box", the US reading was more frequently 
assigned to the existential Q-NP "one figure" than the universal Q-NP 
-every box" (excepting groups 1 & 2). The response pattern exhibited by 
children, older than 5, follows the same trend observed in adults. The 
response pattern exhibited by children younger than 5, on the other hand, 
does not follow the same trend observed In adults. It should be pointed 
out that, in the present study, a high portion of our young children 
tended to give only one particular response to all the test questions 
they had received. Therefore, the set of data obtained from children 
younger than 5 should be interpreted with caution. 

When children were asked to "draw every figure In one box" (16), 
thoir response pattern, to a certain degree, seems to be different from 
the adults. Adults almost always assign wide scope to "one box", but 
even relatively old children (7 to 9) give almost as many responses with 
the 3 boxes involved as indicated In (^6b). We speculate that the 
children might treat the PP In (14) as a sister node to NP,, so that 
NP. and HP, c-command each other. Thus either responses [I.e., 
(16a) & (16b)] will be possible. 

Let us consider the results illustrated in (18) and (19). As 
indicated in the figure under (18), when children received the Instruction 
"in one box, draw every figure", most of the time, they assigned the WS 
reading to the existential Q-NP "one box" and drew all three figures in a 
particular box. Again, children exhibited a response pattern very similar 
to the adults' (excepting groups 1 & 2). When children received the 
instruction "in every box draw one figure", they assigned WS reading to 
the universal Q-NP "every box" more frequently than the existential Q-NP 
"one figure" (excepting G7). Our Group 7 children attributed the WS 
reading to the universal Q-NP almost as frequently as the existential 
Q-NP. This response pattern exhibited by children, once more, follows a 
similar trend observed in adults. 

To summarize, if we look at the responses given by children older than 
5 (i.e., our group 3 to group 7 children), a parallel between children's 
fr?ne interpretation and adults' scope interpretation was found when 
. .tructions with two objects (an universal Q-NP and an existential Q-NP) 
were examined. The particular response distributions were somewhat 
different, but all the children's behaviors were consistent with the adult 
syntactic analysis except (16) "Draw every figure in one box." Here we 
speculated that the children did not have the same phrase- structure as the 
adults. [Note that the analysis given in (17) is not necessarily the only 
one. Here the PP could be attached higher up. However, there is no 
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possibility that the children would attach the PP under V because 

""^lirSl^^a." oTn^sl childrln'illl interpret similar 
rnn.trL^ionJ with two univcrsal or two existential Q-NPs. The results 
nJupn ?S tSic 2 As ^ntioned earlier In this paper, the only 

cTr4M^^^^^^^ ^ ;'indlca ed 

?r?hffifu;ru^r (iira^Mssr^M 

r«rr«cnoXa ?S this correct adi t interpretation. In many cases, they 
dreri figu?! in a box and another figure in another box until there was 
no figuref left and no boxes unused. Our child subjects seaaed to know 
?he clnclpt of -every H" and tried to establish a relation between the 
membe?s of the two sets of elements mentioned. However, instead of making 
Sne universal Q-NP enter the scope of another universal Q-NP, they 
assigned of plurals" readings to (21) and (24 . For example, a sum 
of DlS^als reading for (21) corresponds to the following statement "draw 
three figures in three boxes such that each of the figures s drawn and 
each of the boxes is drawn in." An alternative Interpretation to th s set 
of results is that children may produce this strikingly different result 
because of some kind of response set. nan«ly, they did not want to use any 
??gS?l mSre than one time. Our intuition is that ths Is an unlike y 
interoretation, especially given the older age at which children still 
i^oduced thi^ J-esult. ObViously future research is necessary However, 
if this response pattern is u^iheld, and Is seen to be a result of 
children's syntactic knowledge (and not an artifact) then It see^^ it 
is an important empirical discovery which calls out for theoret cal 
explanatfon. It might be central to a discussion of the acquisition of 
operators in child language. „«c* 
When child subjects were asked to draw one figure in one box. in most 
nf thp cases they drew a certain figure in a certain box and left two 
?VuJes u ^d anS Iwo'boxes empty. When they received the instruction 
" n one box. draw one figure", the same response pattern was observed. 
They d?ew a certain figure in a certain box with two figures unused and 
two boJes empty. Similar to the adult subjects. In some cases our child 
subjects also assign the generic reading to sentences contain ng two 
existential Q-NPs. However, they did so to both sentence (ZZ) and 
sentence (25). while adult subjects only assigned the generic reading to 
sentence 25 but not sentence (22). A fuller discussion and 
understanding of these and othef results awaits further nvestigat on. At 
any rate we have provided evidence that children understand relative 
scope and have knowledge of the syntactic considerations which determine 
available scope readings. 
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yi^T yy*t Uixtmrct* and th« K«utM 
Ct?> 



MP 



I 

Craw X figure in iJOS- 
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Tabl* 2 
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(20) 




I !' I ! 

Drw X figure in jLfeffi- 

Kuv^: y bQ>s hu wide tcopt ovtr x fi^^rt, 
Lm: X figure has widt scopt owr jcfeS^ 

Aoun i Li: v box hM widt scops ov»r x figure. 

(21) Hua wigt tuxin x»i aeioe i^ti li. 

DrM «vtry-Cl ff^a «t «very-Cl box iniidt 
^rm tv^ry f«w^# in fvery box." 

^ S E H 

AdJit: 4.,7A* 



a. 



^ @ @ 



b. 



Adult: 

:3a 




(23) 



S 



!' 1 1 

In X box drmt v figure. 

Huv^s fiJiSS ^ 0^ y figure . 

Lot: X box hw uidt scope over v fimire, 
Aou^ i Lis X b(»t has wide scgpe over v figtre- 

{24) Zai Mi9« gtzi tf dbu hua wige tuxin. 

At ^ery^O. tm inaida all cfa-aw evenra figure 
••In w^my hex draw every figure.* 



SI Bl @ 

Adult: 92.86S 



BBS 

Adult; 4.r6X 




C3 54 S5 

iter :rocp 



{22) Hua yig« tuxin xai yige geti li. 

Draw one-Ci figure at one-Cl box inside 
^raw one f igi^e in one box.** 



a. 



San 

Adult: 96.03X 



b. 



Adult: 2.38X 




(25} Zai yigt gezi If hua yig* tuxin. 

At ont-CL box insidt drM one-a f igwa 
«ln ona box <irm am fiflura." 



88 



a. 



man 

Adult: 7I6J9X 



i 

♦ 0 , 

1 



}0 



b. 



S H B 

18.2S% 




PRCLD 28 (1989) 



81 



Problems in the Acquisidon of Grammatical Tone* 

Katherine Demuth 
Boston University 

1, Introduction 

The development of autosegmental phonology (e.g. Leben 1973, Williams 
1976, Goldsmith 1976) represents one of the most important advances in the 
development of phonology since the generative insights of The Sound 
Pattern of English (SPE) (Chomsky & Halle 1968). Yet the field of acquisition 
has been slow to adopt and integrate new perspectives from theoretical 
phonology, much the same as it has been slow to adopt and apply theoretical 
insights in the area of syntax. The pr^nt study attempts to address this issue 
by developing an autosegmental account of the acquisition of grammatical 
tone in Sesotho, a southern Bantu language. While this work represents the 
first stages of on ongoing research project, it raises several theoretical 
questions that will hopefully serve as a model for futtire study in this area. In 
particular it addresses three questions: 1) When/how does the child figure 
out that Sesotho is a tonal, rather than an intonational, stress or accentual 
language? 2) How does the child acquire tonal rules? 3) When do children 
become aware of OCP effects? 

2. The Prosodic Acquisition Problem 

In order to address the Prosodic Acquisition Problem we need to have a 
model or theory of what prosodic systems look like. For the purposes of this 
paper I will assume a model of Lexical Phonology along the lines of that 
developed by Kiparsky (1982, 1985) and Mohanan (1982, 1986). A model of 
lexical phonology allows us, and presumably the child, to specify where and 
how pitch is assigned. Languages will differ to the extent that they assign 
pitch to various domains (i.e. morae, syllables, words) and at various parts of 
the grammar (i.e. stipulated underlyingly, assigned lexically and/or assigned 
postlexically), and to the extent tirat pitch assignment may interact with other 
linguistic phenomena such as stress. 



* Data collection for this work was supported by Fulbright-Hayes and Social Science 
Research Council (SSRC) grants. Data transcription and ansUysis has been supported by 
NSF Grant #BSN-8709938 and by the Social Science Research Council (SSRC). I would like 
to thank Nick Dements, Julie Croston, Charles Ferguson, Larry Hynvan, Michael Kenstowicz, 
Paul Kiparsky, Chuck Kisseberth, Mark Johnson, Will Leben, K. P. Mohanan, Mpiko 
Ntsekhe, Bill Poser, Mpatliseng Ramaema, the Sesotho Tone Working Groups at the LSA 
Summer Institute at Stanford (1987) and at MIT (1988), and members of the Sesoth.w> Tone 
Workshop at Boston Univenity (1988) for providing stimulating discussion and assistance 
relating to this research. 
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The problem for the chUd is to figure out 1) whether the language s/he is 
learxmig is a lexical tonal (e.g. Chinese), stress /intonational (e.g. EngUsh), 
accentual (e.g. Japanese, some Bantu languages) or a grammatical tonal 
languaee (Sesotho and other Bantu language), 2) what tonal rules apply and 
where mey apply (in the lexical or postiexical component, and 3) if there are 
any OCP effects. 

3. Acquisition of Sesotho Tone , ^ , . . , 

The date for this study come from a monohngual Sesotho-speaking child 
whose spontaneous utterances during interactions with siblings, parents and 
grandparents were sampled at 2;1, 2;6 and 3,-0 years.^ Only Mgh O, Lowered 
High (+) and falling C^) tones are marked.^ A subset of affirmative present 
tense utterances are considered here. The data are not intended to be 
statistically significant, but rather provide an indication of general tendencies 
in the child's developing prosodic system. 

Sesotho word ordei is (S)V(O). This paper will focus on the verbal complex 
which w composed of the following morphemes: 

(1) (S) SM-(T/A)-(OBJ)-V-(EXT)-M (0)3 

In the following discussion I will assume an autosegmental analysis with 
separate segmental and tonal tiers. Though Sesotho can be analyzed as 
having only High (H) tones, with Low (L) tone as the default value 
(Kisseberth 1989), I will refer to both H and L tones for ease of reference. 

4. A Tonal vs. Intonational, Stress or Accentual System 

At 2;1 years the child most frequently has a HL (or H+) final pattern at the end 
of many utterances, but not necessarily at the end of medial clauses, as in (2). 



1 



"J — ' - ■> 

Age is represented in years and months: 2;1 years « 2 years and 1 month. 



2 Studies of the acquisition of phonology have shown that that is a certain amount of 
individual variation in phonological development. We might therefore expect some 
individual variation in the types of tonal acquisition patterns exhibited by differwit 
children. However, the present study of one child will hopefully identify some of the 
issues. Analysis of data from a second child at the samt ages is currently in progress. 

3 Lesotho orthography is adapted here, resulting in a broad phonetic transcription, 
though mid vowels follow the non-distinctive orthographic conventions. The second person 
singular subject marker u, is rendered here as o (phonetically identical to third person 
singular subject marker, except that third person is High tone). The present tense subject 
starker (SM) assumes an -a when the verb is HmA in the verb phrase. Gloss abbreviations 
are as follows: AGR-agreement marker, APL-appIicative/benefactive, COP«copula, 
: >EM«demonstraHve pronoun, DIM=diminutive, EXT«verbal extension, M«mood, OBJ»ob|fcCt 
clitic, POSS«possessive, PN>indtpendent pronoun, suffix, PREP«prepositlon, SM»subject 
marker, 1/ A=tense/aspect, WH«question word, 8=noun class 8, 2s»jecond person singular. 
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(2) 2;1 yrs. dnkd ki end 

ike-a-Hk-a-i- k£ e-na) 
IsSM-PRES-take-M COP 9-DEM 
Tm taking (it), here it is' 

However, he more accurately produces clause final HL by 2;6 years (3), and is 
even more consistent by 3 years, possibly indicating access to the syntax 
through prosodic cues. 

(3) 2,-6 yrs. tiUa m wakhutsanydne 

{(Hi-M-a d-mo-khiltswa-nydne) 
2sSM-PRES-disresjpect-M lAGR-lSM-short-DIM 
•you're disrespectml, you shorty' 

While the child's productions at 2;1 years might be consistent with an 
intonational analysis, it appears that by 2;6 years he has learned the tonal rule 
of phrase final lowering. 

Sesotho has a phonological rule of penultimate lengthening- (=stress?) which 
is especially prominent at the end of clauses and which children fairly 
consistently produce by 2 years. If the child adopted a stress type of analysis, 
we would expect the lengthened syllables to be marked with a consistent tone 
pattern. We have noted above the frequency of a final HL pattern: We might 
hypothesize that this is evidence of a stress=tone analysis, however further 
evidence shows that this is not the case. Even where Sesotho would posit a 
HL final pattern, the child demonstrates inconsistency. Thus, while HL final 
patterns are very frequent in the child's speech, as well as in the input, the 
phenomena is not especially robust. 

Clements & Goldsmith (1984:16) hypothesize that children learning Bantu 
languages might adopt an accentual (in the sense used in Clements & 
Goldsmith 1984) analysis as a strategy for facilitating factorization, or mapping 
between segmental and tonal tiers in a more linear fashion. While it is not 
clear exactly what kind of data would address this issue, a closer look at the 
child's tone on verbs is suggestive. 

At 2;1 years, 73% of all verbs, most of them disyllabic, have a tonal pattern of 
HL in phrase final position, or HH in non-fmal position (i.e. when an object 
follows). The fact that so riany of the verbs have a H tone on the first syllable 
might be consistent with an accentual analysis of the type proposed by 
Clements and Goldsmith (1984), where underlyingly a verD would be 
associated with a diacritic (*) which would then be interpreted as a High tone 
at a latter stage of the tonal derivation. But it is difficult to distinguish the 
effect of marking underlying representations with a diacritic rather than with 
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a H tone itself (see also Puileyblank 1986). On either analysis the unportant 

factor ^ that the chUd is treating most verbs in the same way. One would 
Sre H^ve to look for other Ividence, such as when/at what level, Imcal 
onS are assigned in the child's grammar. A closer look at the cluld s 

produSonc shows that there is developmental trend toward distinguishing 

two groups of verbs; this is as shown in Table 1. 



Lexical Tone CVerbs^ 1 








Total H 


Surface 


Total L 


Surface 


Age (y,in) 
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% 
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2;1 






OS 




■■"S 
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2;6 


32 


^6 


OS 






0.6 


3;0 




6 


OS 






i.O 


High tone on first syl 


Mfle of verls with 


L5> 





Table 1. 

Thus, while verbs are more consistenUy marked as H at 2 years (4)-(5), they 
have been differentiate into H and L by 3 years (6)-(7). 



(4) 2;1 yrs. (5) 
tea hdna 
ike-a-hdn-a-h) 
IsSM-PRES-refuse-M 

'I refuse' 

(6) 3;0 yrs. (7) 
o-ngold lengolo? 
io-ngdl-d le-ngdlo) 
2sSM-write-M 5-letter 
'Are you writing a letter?' 



2;! yrs. 
a-kula 
(o-a-kul-a) 

2sSM-PRES-sick-M' 
you are sick' 

3;0 yrs. 

ke-kopa motoho 
ike-kop-a mo-toh6) 
IsSM-ask-M 3-porridge 
'I'm asking for porridge' 



I suggest the there is ample evidence from the input for initially construmg 
disyllabic L verbs as H (due to High Tone Spread from subject markers). It 
could well be that the child's initial hypothesis is that aU verl^ are lexical H 
toned. The appropriate underlying lexical tone of verbs would then be 
acquired gradually on a item by item basis within the lexicon, or until facility 
with other verbal melodies forced a reanalysis of lexical tones. Evidence for 
this proposal comes from the fact that certain high frequency verbs such as H 
toned hana 'refuse' and L toned batla 'want' are more consistently produced 
as such by 2;6 years than are other less frequent verbs (both in input as weU as 
in the child's productions), and that lexical tones on verbs are largely m place 
by 3 years when morphological tone phenomena are being acquired. 

We might then predict that the acquisition of tone on subject markers would 
either 1) parallel that found for verbs (i.e. all subject markers will be mitially 
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marked as H), or that 2) there will be an early and consistent distinction 
between H and L subject markers. Uxtlike with me more uniform marking of 
verbs as H, there is a more consistent (perhaps underlying?) tonal distinction 
between H and L sub^ markers around the age of 2, as shown in Table 2. 
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Table 2. 



There is 80% accuracy in the marking of both H and L toned subject markers 
at 2;1 years of age, as in (8) and (9) where the majority (78%) of the L toned 
subject markers at 2;! years are the 1st person singular subject marker ke T, as 
in (9). 

(8) 2;1 yrs. (9) 2;1 yrs. 

i a kae? a echd hdpe 

kae?) {ke-ets-^ hdpe) 

ISM-go-M where IsSM-do-M again 

'where is s/he going?' Tm doing (it) again' 

The marking of L toned subject markers as L is consistent aaoss time (10). 
This differs from the marking of H toned subject markers, where there is an 
actual decline in the appropriate tone marking by 3 years, as shown in (11). 

(10) 3;0 yrs. rond re-ngola kdng? 

irond re-ngdld kd-ng?) 

IpPN IpSM-write-M PREP-WH 

'as for us, what arfi we going to write with?' 

(11) 3;0yrs. a-Mcha 

ii-d'Chech-a) 
9SM-PRES-reverse-M 
'it's reversing' 

I suggest that the decline in appropriate marking of H tone subject markers at 
3 years may indicate that the child is beginning to deal with OCP effects (see § 
6,). 

Based on this preliminary data I suggest that Sesotho-speaking children are 
well aware by 2 years of age that their language is a grammatical tone 



.93 



86 



language rather than a purely lexical tona% stress /intonational, or even 
accentiSl language. I now turn to a discussion of tonal rules. 

5. Iterative High Tone Spread t cr^ u ut- u 

There is some Sridence that children may have an early rule of It^ative Hi^ 
Tone Spread that persists untU the morphologicd tone patterns (Melodies U 
and ffl) begin to bTacquired around 3 years. I Jon- final disyUablc 
fairly consistently produced as HH (as in 6), and final tnsyUabic verbs as HHL. 
WhUe there are a few cases of High Tone Doubling (i.e. spr^ding only to the 
next syllable), as in (12), the norm seems to be iterative j preadmg, as m (13). 

(12) 2;6yrs. sifofdnu syd-bidika kwdna 

{:sef6fdne si-a-bMfk-a kmdna) 
airplane 7SM-PRES-revolve-M DEM 
'the airplane is turning atout over there' 

(13) 2;6 yrs. wend d mdtkeld md::::ne chabadfrmchetse kwam 

(wend a-math-ei-a m&ini Chalrndfrmketse kwdna) 
2sPN 2^M-run-APL-M DEM Ch. DEM 
'you're running WA:Y over there at 

Chabadimaketse, far away' 

There are few examples of four syllable verb stems in the spontaneous corpus. 
Further experimental study will have to determine the extent of the domain 
to which the chUd's rule of Iterative High Tone Spread applies. 

Spreading on H tone subject markers is less clear; about half spread iteratively 
as in (13) above and (14), whUe others do not spread at all (15). In some cases 
the subject marker and tense/aspect marker have been. collapsed into one 
syllable where one H tone is retained (16). 

(14) 2,-6yrs. 05) 2;1 yrs. 

d weld nth(d) ind... a eta mdda 

U-d'W-el-a ntho i-na...) (d-ets-a mOna) 

9SM-PRES-fall-APL-M 9thing 9-DEM 4SM-do-M DEM 

'it's falling, this thing...' 'they're doing (it) here' 

(16) 2;6 yrs. d nyola kho:fii yina 

(i-d-nyoloh-a khofu e-na) 
9SM-PRES-ascend-M 9shovel 9-DEM 
'it's ascending, this dumptruck' 

Data from after 3 years, when children more consistently produce preverbal 
morphemes, will better be able to determine the extent of H tone spread on 
subject markers. 
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6. Obligatory Contour Prindple (OCP) Effects 

The Obligatory Contour PiUidpie, ur OCP prohibits two consecutive H tones 
from occurring on the tonal tier. Solutions to this problem range from 
conflation of two H's into one H, or alternatively, as found in Sesotho, 
delinking of one H and filling in with default L, resulting in a HLH 
seqUvAice on the tonal tier. Again, it is difficult from spontaneous 
productions to determine what the child's underlying representations might 
be. One might interpret some of the child's productions of Iterative High 
Tone Spread from subject markers as being application of the OCP, where two 
underlying H tones are conflated into ore (17). However, it could also be that 
the child maintains two underlying H tones, thus violating the OCP; the 
natural prod-'ction data render it difficult to disting\iish the two analyses. 
There are soma cases where a HLH pattern results, as in (18), but increasingly 
at 3 year, the subject marker is produced as Low (19). 

(17) 2,'6yrs. (18) 2;6yrs. 

kol6y ydkd i thdtha mohi/il: bd-kukd mollo 

{koldy yd-kd i-thoth-d bo-kuldbe) (bd-kuk-d md-llo) 

9car POSS-my 9SM-carry-M 14-horse dung 2SM-take-M 3-fire 

'my car is carrying horse dung' 'they're taking the flame' 

(19) 3;0 yrs. a-checha 

U-d-chech-a) 
9SM-PRES-reverse-M 
'it's reversing' 

I suggest that examples such as (19) may indicate an emerging awareness of a 
rule of High Tone Delinking, where underlying HH on the tonal tier becomes 
LH, perhaps a response to the OCP. The status of the OCP as a either a 
language universal, and therefore part of Universal Grammar (McCarthy 
1986), or alternatively as a frequent, but language specific rule (Odden 1986, 
1988) is as yet unresolved. It is hoped that further acquisition research may 
shed some Ught on the debate. 

7. Conclusions 

While the findings presented here are still preliminary, there appears to be 
evidence from spontaneous, natural productions that at 2 years, the child 
knows that he is learning a grammatical tonal, rather than an 
stress/intonational, lexical tonal, or acceitual language: There is no evid^ce 
of fixed tonal patterns that would imply an accentual analysis, nor a robust 
correspondence between the penultimate 'stressed' syllable and tone. While 
verbs are predominantly H, subject markers are distinguished by H/L 
contrasts. Secondly, an initial rule of Iterativv? High Tone Spread on verbs at 2 
years gives rise to morphological tone rules, a rule of H "Tone Deletion, and 
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the lexical distinction of verb tones by 3 yens. FinaUy, it would appear fhat 
the effects of OCP are learned much as otner tonal rules, around the same 
time as the other verbal melody tone patterns begin to emerge. 

While this study raises many more questions than it answers, it is hoped thai 
it will stimulate future research not only on the acquisition of prosody, but on 
the acquisition of phonology as well. 



References 

Chomsky, N. & Halle, M. The sound pattern of English. New York: Harper & 
Row. 1968. 

Clements, G. N. & Goldsmith, J. (Eds.) Autosegmental studies in Santu tone. 

Dordrecht Foris Publications, 1984. 
Goldsmith, J. Autosegmental phonology. PhD dissertatioi .vflT. [Distributed by 

Indiana University Linguistics Club], 1976. 
Kiparsky, P. Lexical Morphology and Phonolc^. In I. S. Yang (Ed.), Linguistics 

in the Morning Calm, Hanshin, Seoul, 1982. 
Kiparsky, P. Some consequences of Lexical Phonology. Phonology Yearbook 

1985.2:85-138. 

Kisseberth, C. Morphological high tones in Sotho-Tswana. Paper presented 

at the 20th Annual Conference on African Linguistics, University of 

Illinois, Urbana. 1989. 
Leben, W. Suprasegmental phonology. PhD dissertation, MTT. [Distributed by 

Indiana University T inguistics Club]. 1973. 
McCarthy, J. OCP Effects: Gemination and Antigemination, Linguistic Inquiry, 

1986.17:207-263. 

Mohanan, K. P. Lexical phonology. PhD dissertation, MIT. [Distributed by 

Indiana University Linguistics Club.] 1982. 
Mohanan, K. P. The theory of lexical phonology. D. Reidel Publishing 

Company: Boston. 1986. 
Odden, D. On the role of the Obligatory Contour Principle in phonological 

theory. Language. 1986, 62, 353-383. 
Odden, D. Anti Antigemination and the OCP. Linguistic Inquiry, 1988, 79, 451- 

475. 

Pulleyblank, D. Tone in lexical phonology. D. Reidel Publishing Company: 
Boston, 1986. 

Williams, E. Underlying tone in Margi and Igbo. Linguistic Inquiry, 
1986.7:463-84. 



o 

ERIC 



PRCLD 28 (1989) 



89 



ACQUISITION OF GENITIVE AGENTS IN SAMOAN 
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Elinor Ochs 
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INTRODUCTION* 

Developmental psycholinguists have been centrally 
interested in children's understanding and lingruistic 
articulation of what Slobin (1985) calls 'manipulative 
activity scenes'- in which an agent performing some action 
affects some object. The concern of the present study is to 
extend our understanding of manipulative activity scenes and 
grammar beyond the articulation of major sentential 
constituents, more specifically to attend to ways in which 
children and adults grammatical ize manipulative activity 
scenes and perspectives within genitive constructions. 
Genitives have been primarily associated with the encoding of 
locative relationships such as possessor or goal (cf. Clark 
1978; Lyons 1968). In Saraoan, however, the genitive 
construction encodes a wide range of semantic roles including 
human agents (cf. Duranti & Ochs in press). That genitives, 
often callt^d "possessives, " do not simply or exclusively 
express re3.»tions of ownership has been noted by a number of 
scholars. Further, the link between genitives and agency has 
been reported in the acquisition literature (cf. Budwig 1985) 
and in typological studies of ergative languages, which note 
that in several languages, the genitive and ergative marker 
are the same. In Samoan the cyenitive marker and the ergative 
marker are not the same. Nonetheless there is a strong 
semantic link between the two. Our Samoan data represent to 
our knowledge both the most varied and the most recurrent use 
of genitive constructions for semantic roles other than 
possession, in this paper, we describe how Samoan adults use 
genitive constructions and compare adult strategies with those 
of four young children. 

RESEARCH BACKGROUND 

Samoan adults and children differ little in their 
expression of major sentential constituents and in the use of 
ergative case marking. Both prefer verb-initial utterances 
that contain only two major constituents: a verb or verb 
complex (VC) and a nominal argument. The NP expressed tends to 
be an absolutive NP, either Subjects of intransitive verbs or 
Objects of transitive verbs . 3 basic structure of utterances 
is thus: 

(1) VC + Absolutive NP 
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Du Bols (1987) suggests that in ail languages speaker-hearers 
tend to avoid enpressing Agents as full lexical NPs. Speaker- 
hearers typically identify agents fiom referents expressed in 
prior discourse as absolutive consituents. Our examination of 
Samoan speech and writing, however, suggest that this 
presumption requires further thought. In Samoan, Agent 
participants may be expressed through genitive constructions 
within the absolutive NP. If we take a strictly syntactico- 
semantic definition, viz. Agents to be Subjects of transitive 
clauses, then our data largely confirm Du Bois' findings. On 
the other hand, if we widen our notion of Agent to include 
potential or factual agents in described, evoked, or 
presupposed events, regardless of the grammatical role of the 
phrase in which they are linguistically expressed, our data 
show different results. 

In Samoan, the Absolutive NP of a two constituent 
utterance is often a complex NP that includes both an Affected 
Object (or Undergoer) as a Head Noun and an Agent or some 
other semantic role(s) in the Modifier. The syntax of these 
constructions is schematically represented in (2) (the angled 
brackets indicate an "either or" condition in the case of 
coreferentiality of Pro and NP): 

(2) Verb Complex + [ Art <Gen Pro> Head Noun <Gen NP> ] 

NP 

While genitive constructions in Samoan often express a 
relation of -possession," they express a wide range of other 
participant roles as well. Thus, in (3), the genitive phrape a 
Eki 'Eki's' refers to the person who prepared the food. Given 
that Eki is a young untitled male, it would be inappropriate, 
in a Samoan cultural context, to define the food he cooked for 
others as "belonging- to him. We consider this an example of 
genitive construction used to express an Agent : 

2 

( 3 ) ( "Pastor & Deacon" ) 

24 fai le umu kalo a E ki ma lu*au 

do ART oven taro of Eki and palusami 
(lit. make Eki's oven taro and palusami) 
♦Eki made baked taro and palusami' 

Table 1 shows the distribution of different semantic 
roles in genitive phrases in adult speech. After Possessor and 
Body Part, Agent is one of the most common types of semantic 
roles expressed through genitive phrases. This finding opens 
up a whole series of questions about the definition and 
distribution of not only Agents but Actors, Experiencers and 
other semantic roles in a language like Samoan. Rather than 
the putatively "natural" or "universal" tendency for human 
participants to appear as Subjects, a tendency codified as 
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"Subjectivization" in Case Grammar (cf. Fillmore 1968; 1977; 
cf. also Kuno 1974) and "genitive ascention" in Relational 
Grammar (cf. Kimenyi 1980), Samoan seems to favor 
"Genitivization, " 

Table 1 n 

Distribution of Semantic Roles in Genitives ( Adult ) 



Semmitic Roles** Encoded: 





POSS 


BEN 


GL/LC 


AG 


ACT 


EXP 


PART 


PNT REL/KZN 


Women 


.19 . 

(27) 


14 

(20) 


.06 

(9) 


.16 
(22) 


.16 
(23) 


.06 

(B) 


.04 

(6) 


.01 

(2) 


.16 
(22) 


Men 


.21 

(17) 


.12 

(10) 


.16 
(13) 


.19 

(16) 


.08 

(7) 


.06 

(5) 


.10 

(8) 




.23 

(19) 


TOTAL : 


.20 
(44) 


.13 
(30) 


.10 

(22) 


.17 

(38) 


.13 

(30) 


.06 

(13) 


.06 
(14) 


.01 

(2) 


.23 

(51) 



*Each genitive construction may encode more tiian one semantic 
role. **P0SS=possessor, BEN=benef active, GL/LC«Goal/locative, 
AG=agent, ACT=actor, EXP=experiencer, PART«body part or other 
part/whole relation, PNT»patient, REL/KlN»social relationship, 
including kinship. 



There are, however, semantico-pragmatic differences between 
the use of genitive vs. ergative KP*s (Duranti & Ochs in 
press). In contrast to languages like English, where Subjects 
of transitive verbs can express a wide rangfe of semantic roles 
(Keenan 1S84), in Samoan, ergative NP's cover a restricted set 
of roles, typically human initiators of actions (cf. Cook 
1988). Furthermore, ergative NP's may index or assign 
accountability to the participant role (cf . Duranti 1988) . 
When the genitive phrase, as opposed to the ergative phrase, 
is used to refer to the putative agent, the focus is on the 
product or result of the action (if the verb is a potentially 
transitive verb) rather than on the party responsible. For 
this reason, genitive phrases seem to cover cases that in 
other languages might be expressed by passives or stative-like 
clauses, where the Patient or underlying Object acquires the 
syntactic role of Subject. 

THE ACQUISITION OF GENITIVE CONSTRUCTIONS 

Is complexity of the Absolutive NP something that unifies 
both adult and child language? Or is it here that adults and 
children's speech differs? In contrast to acquisition of 
clause structure, the acquisition of genitive construction 
shows a clear progression towards a broader range of semantic 
roles encoded and more complex head nouns. 
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TabXfi 2 * 
Semantic Roles in Genitive Constructions (Children) 



Child/ 
Age: 



Sassntic Roles Encoded: 
POSS BEN OL/LC hG ACT EXP 



PART PNT REL/KIN 



Kalavini 
(l;7) 

(1;9) 



(i;ii) 


1.0 
(1) 


- 


- 


- 


- 


- 


- 


- 


- 


(2;1) 


.26 

(10) 


.68 

(26) 


.11 
(4) 










.03 

(1) 




TOTAL : 


(11) 


• D / 

(26) 


(4) 










.03 

(1) 




I akopo 
(2.1) 

(2;8) 


(17) 


.67 

(2) 

(20) 


- 


(1) 


(4) 


08 
(3) 


. 16 

(6) 


.33 

(1) 


-* 


TOTAL : 


• 38 


.49 




• 02 


.09 
(4) 


.07 

(3) 


.13 

( 6) 


.02 

(1 ) 




Pesio 
(2;3) 


(11) 


(10) 


(3) 


(1) 






.04 

(1) 


.14 

(4) 


.07 
(2) 


{Z, lU } 


(129) 


(24) 


07 
(13) 


05 
(8) 


. 02 

(3) 


.02 

(4) 


.06 

(10) 


.03 

(5) 


.01 

(2) 


TOTAL : 


.68 

( 140) 


.16 
(34) 


.08 

(16) 


.04 

(9) 


.02 

(3) 


.02 
(4) 


.05 

(11) 


.04 

(9) 


.02 
(4) 


Niulala 
(2;11) 


.25 

(20) 


.54 

(42) 


.19 

(15) 


.03 

(2) 


.06 

(5) 




.13 
(10) 


.03 

(2) 


.01 

(1) 


(3;6) 


.32 

(14) 


.23 
(10) 


.02 

(1) 


.09 

(4) 


.02 

(1) 


.05 
(2) 


.32 
(14) 








.28 

(34) 


.43 

(52) 


.13 

(16) 


.05 

(6) 


.05 

(6) 


.02 

(2) 


.20 
(24) 


.02 

(2) 


.01 

(1) 


TOTAL : 


.49 

(202) 


.33 
(134) 


.09 

(36) 


.04 

(16) 


.03 

(13) 


.02 

(9) 


.10 
(41) 


.03 .01 
(13) (5) 



*Each genitive construction 
role 



may encode more than one semantic 
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Table 2 indicates the acquisition patterns of four 
children: Kalavini, lakopo, Pesio^ and Niulala. At an early 
point in acquisition, children use genitives primarily to 
express possessor and benefactor roles. The youngest child, 
Kalavini, does not encode genitive agents at all. The next 
youngest child, lakopo also does not encode genitive agents in 
the earliest recording session and produces only 1 seven 
months later. Genitive Agents account for somewhat more of 
Pesio's and Niulala 's genitive constructions, with the last 
session of Niulala at 3 years 6 months showing the greatest 
proportion at 9%. These data suggest a developmental pattern 
towards increased use of genitive NPs to encode Agent roles. 
In the corpus at hand genitive Agents characterize 4% of 
children's genitive constructions in comparison with 17% of 
adult genitive constructions. 

Children's use of genitive constructions to express Agent 
roles is illustrated in (4) through (6) below: 

(4) (Pesio, 2; 10) 

kusi::: -si:: lou aka?/ 
write -te your picture 

(lit. 'draw -aw your picture?') 

'are you drawing the picture?' 

(5) (Niulala, 2;11) 

masae le [o£u]vae [o] Fineaso 
ripped the pants [of] Fineaso 
'Fineaso ripped hi«^ pants' 

(6) (Pesio, 2; 10) 

sa fai makou mea'ai 

TA make our(excl) food 

' (We) made food for ourselves. ' 

Genitive constructions of children and adults also differ 
in complexity of the head noun. In adult constructions where 
the modifier is an Agent, Actor, or Experiencer, the head noun 
is often a norainalization. In children's constructions, 
nominalizations a^e both rare and relatively late to be 
productively acquired. These patterns are expressed in Tables 
3a and 3b. 
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Table 3a 

Nominalizad Head Nouns in Genitive Constructions (Adults) 



Women : 

.13 

(18) 




Mon: TOTAL: 

.07 .11 
(6) (24) 




Nomina li zed 


Head Nouns 


Table 3b 
in Genitive Constructions 


(Children) 


Kalavini 
(l;7) 


lakopo 
{2;i) - 


Pesio 
(2;3) - 


Niulala 
(2;11) .01 
(1) 


(i;9) 
(i;ii) - 


(2;8) - 


(2; 10) .01 
(2) 


(3;6) .10 
(4) 


(2;1) 








Total : 




.01 
(2) 


.06 
(7) 



Tables 3a and 3b indicate that 11% of adult genitive 
constructions contain nominal izat ions, whereas only 2% of 
children's genitive constructions contain nominalizations . 
Table 3b indicates further that noroinalized head nouns are 
absent or rare before children reach 3 and half years . To 
some extent this developmental pattern is linked to the late 
emergence of agents, actors and experiencers as genitive 
modifiers in children's speech. 

CONCLUSIONS ^ ^ 

The Samoan data presented here suggest that while Samoan 
adults and children both favor a clausal strategy of 
highlighting the affected object in a manipulative activity 
scene, Samoan children have difficulty exploiting the grammar 
of genitive noun phrases to encode agent roles as well. This 
pattern implies that children's two-constituent utterances 
differ from those produced by adults. In children's 
utterances, when an Agent is not encoded as a major sentential 
constituent, it is likely not to be encoded as a genitive 
modifier. That is. Agents are likely not to be found anywhere 
within the two-constituent clause. In interpreting children's 
speech, then, hearers must resort to one of the pragmatic 
strategies suggested by Du Bois, namely, locating Agent 
participants in the immediate setting or in previously 
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mentioned absolutive MPs. In contrast. Interpreters o£ adult 
speech may locate the agent participant inside the absolutive 
NP itself. 

For all acquirers, the inorpho- syntax of noun phrases is 
an important dimension of linguistic competence . In Saxnoan, 
however, and perhaps in other languages with a two-constituent 
bias, genitive constructions, nominaiizations and other types 
of complex noun phrases lace even the most informal of 
conversations. In all kinds of Samoan talk, the absolutive NP 
in a t%*o-constituent utterance is often heavy, loaded with 
information concerning human participants and the actions, 
states and locations that bind them. Speakers regularly 
produce such verb-initial utterances as 'Look at the 
stretching of that one' (Va'ai le fa'ake'e'ku'u a lele (PI- 
3:24)), 'Exceptional is the anger of the girl' (Ese fa'ali'i o 
lea kegikiki (PI-3:46)), 'Look at the actions of Sio' (Va'ai 
le fai'iga o Sio (PI-9:S0)), 'Do you know about our going to 
New Zealand?' (E ke iloa 'oe le maa ooga i Giusila? (uakl; 
377 ) ) . That such constructions are used so often and with such 
a variety of meanings suggests that the internal structure of 
the noun phrase is a particularly central domain of 
grammatical and conversational competence for Samoan children 
to acquire. 

NOTES 

1 ) This paper is based on research sponsored by the National 
Science Foundations (Grant No. BNS-8608210, A. Duranti & E. 
Ochs principal investigators). 

2) Abbreviations : AFF- affect particle; ART= article; DX« 
deictic particle; EMP* emphasis particle; INT« intensif ier, 
sometimes with reflexive function; Prep* preposition; pro* 
clitic pronoun; TAa tense/aspect marker; PST«past. 
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ACQUISnK^ OF NULL SUBJECTS AM) CCKTRCH. 
SCME SI^SiALA ADVERmAL OAU^* 

jaoies Gair. Baiijara Lust. Ldvaia Suman^. aad MOan Rcxiiigo 

Coizidl Uoiversity 

GenefBl Introduciioa: This paper reports seleaed results from a large ist>fect concerned with the 
LcquMticm of enw cat^»tes(ECs} tn Sinhala, an SOV lai^uage of the bdo-Aryan family, ^ken 
in Sd Lanka. It c<»ic5ns itself spedflcally with ECs which occur in i subKt of adveitial clause 
types differing with regard to the kinds of nul sut^ects they pennit including those which are 
(^digatorHy cobidexed. le.. 'ccmtral structures ' . 

There have recently been a mute of studies of the first langusge acquisition of 'control' 
structures in English (e.g.. Cohen Sherman {983. Cohen Shmnan sod Lust. 1987. 1989. Hsu. Catms. 
Ffengo. I98S). To date, however, there has bem tttde (»- m study the ac<misitioa of such 
structures in o^er languai^, ^ch as Sinhala. (See. however. Lust Wateyama. Snyder. Mazuka and 
(kbtam for a related study of Japanese acqtiisidon; stm Lust. Gair. Goss and Rodrigo I9S7 for an 
earUo* study of ^ KQuisitifm of Sinhala ECs). 

TypoUHtteal Backgnxmd: Sinhala is vot final and stron^y. in fmrt virtually exclusively, left 
branching and right he^ed. Both complements and modiHers appm* to the left of thdr heads, as 
shown in (U: 



1 NP: la^kaa^^ tee Sri Lanka-OQ^I tea -'Sri Lankan tea / tea of Sri Luika' 

gunapaala gsena kataaws Gunapala abaat stcny-E^-Ihe stcxy abcxit Gunapala' 

VP: tee biwwa tea drank- 'drank tea' 

ikmaoaTd diwwa quickly nm-PAST-'ran quickly' 

AP: huiigak rasa much tasty- very tasty' 

PP: laQkaawd eetule Sil Lanka within-'in(side) Limla' 

Recursive sentence embedding shares this left branching character. As exempiined in 2a and 
2b. relative clauses appear always to the left of their heads, and &ilte adverbial subordinate clauses 
appear to the left of the main clause in unmarked ord^. 

2. a. Umama gunapaalsta dunnd I pots! [ilapee iskoole ugannana} 
I Gunapala-DAT gave-REL book our school-loc teach-REL 
guruwai^yek Mwwal ekakl 
teach«^D®EF wrote-RS. one 

The bode that I gave Gunapala was one written by a teacher who 
teaches in (hu- school' 

b. (liiye ged»^ iMala tawmsp yanakopl mama bku nayek <5ssSsks\ 
yesterday house from town-DAT go-when I big cobra sce-PAST 
1 saw a big ccAra when 1 was going from hon» to town yesterday' 

Variant orders are, however, possible. generaSy with discourse-pragma^ effect Thus, in a 
simple sentence . in addition to the unmarked SOV order. aQ pos^le orders of major constitu«its ^e 
acceptable with the proper intonation. This freedom extends also to subordinate clauses, including 
the -aaaia and -h clauses with which we will be chiefly concerned. 
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Three ftixther characteristics of Snhala are extren^ Impoitam here. Ftrst. finite verts even 
if tcnsedf^toahsw^recmemof aoy kind in the «Kto varieties of the la^ 

(3) 

3 mama/ oyaa/ eyaa/ api/ oyaala/ eyaala pansal^ yanawa/glyaa 

I / you/ Cs)he/ we/ you-PL/ they tem^DAT fo-PRES/ go-PAST 
' 1/ you/ (s)he/ we/you-afi/ they go/went to the temple* 

Secondly. Sinhala is a language of the kind that mi^t be caBed 'super iHt>-drop'. Is^ 
allowing EC in aU argument positi«is.govemed or un^vemed (except for obiect of postpositlOTiXcf. 
Sumangala l^). (4a) iBustrates this f<H- dmple saileaces; (4b) for amptet Thus, EC s to Sinhala 
are widdy detcrmiMd by iragmatic context or discourse ccmtext for anl^guity resohitton. 

Thirdly, althougji todcal latnouns (e g., ■(s)he'. etc.) am lexteal m^ors/reflexives 
(e.g. tan]a^/tan ^iin'geir ) do exist in Sinhala, thar appearsKe is far less commcm than that of mill 
pronouns and is related to imenti<M» of contrast, ei^hasls. or ambiguity resolution, (cf. C^, 1970). 
Comparison with En^ish translations in (4) will illustrate this. 

4 a. Ticket/^ent : menna noonage tik^-ek» Customer 0 0 denno 

here lady-GEN ticket-DEF 0 0 0 give-lNF 

Here is ycHir ticket (madam).* 'Gdve ime) (the ticket)' 

b. 0 maTd ^skofa 0 okkoma kaala iwaray 
0 I-DAT come-when 0 all eatoi finished 
By the time 0 came to me. all(f(KKi) was eat«i and fini^ied' 
or By the time it/they came to me, afl(everybody) had finished eating* 

As current linguistic theory w(Hild predkt. howeve-. while &ihab empty categ(»ies are prolific and 
often pragmatically (ncm-grammaticaay) determined, their dilution in Sinhala is grammatically 
constrained, and their tpterpretation is grammatfcaSy differentiated. For example, an empty pronoun 
may not c-c(»nmand its anteced«it. (5). and co-refa«Jce with a c-commanding antecedent in a 
local domain is i»t possible with a cOTeferential interpretati(»i(6) 

5. 0^ / j gunspaalagei amma^a kaemstiy 0 gunapala-GQ^ mother-DAT Hkc- 

'He*^ / 1 likes Gunapala'^ mother.' 

6. gunspaalsj 0^/| kannaa^iye daekka Gunapala 0 mirror-LOC saw 

'Gunat^laj saw hin^ / "himseifi in the mirror.' 

One effea of the combiRation of lack of agreem«it relatively free word order, aiai the 
wide distribution of empty categories is the severe attenuation of surface ^gnals accompanying 
different empty categories, in Sinhala This mig^it be expeaed to hei^ten the prt^em of first 
language acauisition . to the de^e that this acquiJitiOR depends on such dgnals.. As we shafl see. 
this problem is even further compounded in the case of one set of adverttal clause structures. 

The-la Conjunctive I^dple: Sinhala shares with many other languaps of South Asia the 
existence of a conjunctive partk^^le^ ccmmoi^y dted as an important ar^ feature (Emeneau 1956 
and much subsequent work...see particulariy Masica 1976). The form fulfilling this ftincti<»i in Sinhala 
is the participle, as illustrated in (7) The sense is commcaly. thouiJi not necessarily, tmporal. 
with the action of the embedded clause preceding that of the main one and commonly linked to it in 
some fashion.^ 
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7. mamd geciaro gitsiHt ksaems kseawa 
I home 0>-k food^PAST 

lyms. home and ate.' = 
The embedded ^ dau« in 7 is ta its lUHQaited vosHtim {Receding the remaiRder of V (VP), a&d is 
clearly within the minimai dominBtfi^ S w. This Is j^own by a munber chai%talstics. such as 
tnclusloa in the scopt (rf aeption the main verb. ^i*teh we wifl not pume hw«. but it Is perhaps 
iBustrated most Uramatically by the possMity soitei^ like (Sa). in which the subject is in the 
nominative case, as retjuired by the main v^ diwwa 'ran' although the embedded i!| partldple 
ahfla (a ehenawa *hear') would require the dative, as shown ii. *8b)* 

8. a. mams saddsyaki^ diwwa I-N(^ sound-INDEF h^^ run-PAST 

1 heard a ^nmd and rac' 
b. mafa saddsyak sebuna I-OAT sound-INDEF hear-PASr 

1 heard a sound.' 

A cTudal characteristic of ^ clmtses in the conjunctive ftinction is ddigatory 
coreferentiality between main and -la claise subjects as in i9B}, is, they are control ^ctures. 
Their control prc%}erties include the fact that they do not aQow an overt NP. as in (9b). 



9. a. i3mamaj lypis 0|^*j S^ra gihUla] kaeamd ksaewa ypl^] 
I h£»ne food eat-PA5r 

1 went hon» and ate.' 
b. *lsmam9 ivP tS Kalyani gedara gihillasl kxaema kaeaewavplsl 
I Kalyani hoine©>-la food eat-PA 

ICalyani went home and I ate' 

We thus hypothesize that the basic strucmre for (7 and 9a) is as in (I0)5ilere the EC subject in the 
-la clause occurs within a nonfinite clause; it is c-comroanded in a bade "contrd" configuration (cf. 
Huang. 1989), 



10. 




N PRO V-la V 

CONJUNCnVE 



INR 



-aam» Adverbials: The EC in the conjunctive -M structure can be amtrasted with that whk:h 
occurs in a finite tensed adjunct subordinate dsuse. iwch as -the aams 'whai/aftar' clauses 
ilkistrated in (11), The -agmi_ form is made by adding that affix to the past tense adjectival form of 
the verb, the chief use of which is to form relative clauses as exemplified in (2) eariier. Ihs 
adjectival form with - aama is always past tense. Hence from dunna 'gave (relativizing) is formed 
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dunnaag» Ita sense is priOT temporal "when', with dlffereaces from the timilar use of -fe that 
not coacem us 

The - aama c(»mructto easSy bivolves the lexkral expiesskxi d two Migrate 
subjects, as shown by (to). Corefem:e fa ikx required of s win *ibject. «s &i (Hb). (A lexfcal 
pronoun may rep^e an EC in an -MB@ «»stmcxi««i, as in afthixi^ 
case, as In many cases In Sinhala. tends to favor a ncm-oH^fetffltlal realing.) 

Ua. mahattaya aawaama mams wa(|d karannaQ 
gentleman come-MSS I wcalt do-OFT 
' I win work whax \after) the gentleman comes.' 

b. gund|>a^9| gamat> giyaama ^ j g^igee nsaewa. 
Gunapala village -DAT go-saffii & rtver-LOC bathe-PAST 

'Whoi (after) Guoai^alaj went to tta village (hey bstlwd in the liver) 

c. gun^alaj gamsta giyaama eyaaygai^ naeiewa. 
Gunapala village-DAT go(when) he/she rtver-LCX: bathe-PAST 
When (aftei ) CKm^a^ wait to the villa«e hey bathed tn the river) 

Oven these characteristics of - aama clauses, especially their non-ccntroi jHt^ierlies. we assun^ that 
they are aljuncts outside the minimal S. and that their subjects are not c-commaided in a crnitrd 
domain by the mate clause subject, as in (12). 

12. - aama OAUSES 




We may now ask whether the child acquiring Snhala knows the subtle differences 
between the ECs in -la and - aama constructioiis and if so, what is the nMure of the development of 
this knowledge? We have already noted the paidty of surface cues aich as agreeneat fixed 
constituent order and narrowly restricted distribution of ECs. Oas obvious possibility wouW invoke 
the subordinate morphology it«lf ; ie. the co-occurrcace of diffewt EC's with those afto. 
However, this possibility is confounded by the lack of one-to jne co-occuireiKe between and 
subject EC type. TWs is a function of the fact that Sinhala -1§ has other, nonrconjunctive uses, which 
we win briefly describe. 

Absolutive and Finite -it: A structure with -la may occur productively as a finite sentence, ss 
in (B), and such sentences are by no means uncommon .(Note that 13c. shows both conjunctive and 

fmite -iai. 

I3.a. mahattsya kantooruwa^a gihilla. gentleman-N(»i offk:e-DAT go-^ 
•He(hon.) has gone to the of^e.' 

b. gunspaaia mee waecfa okkoma iwarskarsla Gunap3t«-N0M this woik all ftoh-te; 
'Gunapala has finished aO this work.' 
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c kalagecUsrs meeseQ wee^ ke^fla weterlug-NCM talde-AEL fall-^ break-^ 
The water jug has fallm oit &e t^Ie a&d trokeo.' 

Ftmhsmore. -|s ^ ocoin bi as '^s^tive' osi^ctksi. Hiis Is a sutN3rdinate 
structure, but tt aBows a kiical sut^ect sod &ovs m»e of fee syntactfc reflexes of a contrcd 
structure. N(m-corefTOice b^ween subjects is not caiy allowed, but common, as in 04). 

1^ amma gams^ gihSIa. mama »eraina ged»a karaima oosa 
mmher \^II%e-OAT go-^ M>Ovf sS lujuse woric <&> of .cessary 

HVitb Mother gooe to the yfSlsst, I have to do aQ the houseworiL' 

b. loiku mahattayata as^i^ welaa. n^ee kmirut wae4a kanome nsea 
big boss-DAT sick get-made-{i_ here emybody wodc 60 N£G 
"With the b^ bo^ skk, no one here is worktag.' 

On the<Hy-inteniaI grounds, we assume that tbs -la dause in 04) reflects an underlying adjunct 
structure Bke the -aama dause hi (12). and like the ccaxtrd structure in (K)). Thus to 04a 
and b) . the -fe daises ?ire outside the minimal S c^laining th5j main vai>, and their & j^ects arc not 
c-commanded by tiie main veib object 

The relevant i»t^}aties of the three-la constructions are coirg>ared with each other 

and with - aama hi the table hi CiS) 
15. rJBJECr PROmmES of -la AND - aama 













Noacontro! 
(AbSdutive) 


IndepeiMleiit 




Obligatory Subject CorefersKe 










No Possfcle Overt Subject 










C-commanded by Main SulHect 











As (IS) sho^. - aama patterns with the abK)lutive and 0nite in relatlcm to the type of 
subjects it permits, thoui^ it is nevo* used as the mahi vesb to iiKiepeiident sento^es. Thus, fee 
problem of fee im-congru^e of morp^ckigy wife D(»ninal type is rendered ev«i s»3re come^ex.. 
The learner must deal wife fcwr structures, of T^Mi three invotve fee same verbal morphdogy, and 
fee control structure invdvtag -U is not tD/xv>t logically distinct from the ofee* two |g amctures, 
which pattern wife - aama i n terms of fee kind of subjects allowed (and for the absdutive cne. in 
control properties). 

The AcQUlsWon Problem : Given fee lack of stralghtfor^^'ard surface cues in Sinhala, we can 
hypofeesize that only abstract syntactic structure, la^aim^y amSguratlonal dinerenccs. can 
account for this differentiation of ECs in advei«al structures. Q^ically, Snhala does nM allow the 
child to depend solely on surface cues of morphology, as the fwegoii^ has made dear. Far the child 
acquhing Sinhala, feen, oily a sensitivity to such structural differences could account f<r feeh- 
differentiation of ECs in this set of advert^ typM. Critfcally, if fee diild so^ilring Sinhalese is 
found to differemlate not only the ECs in the contrd -fe and fee - aano constructisjos. teit also fee 
different types of -jg, where no mwi^ogy is avaSaMe, then we have a powisful argum^int fcH- such 
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sensitivisy. to thi5 rematodi^ 

evidence for thU 'smicmre-^poK^ A asroag theory of l&ivmal Gramme 

would pmitet that tte child was cfluipi>ed with such priac^les of "structure c^cadaKC' ' '"homsky 
1986), aiHl recent wsit has iffgued that chSdrea evkience such riy 
stages of fim language anui^a to c^hwdomato (Uwt »86, 198?). 

•me Ac«pilsltl»a EvJdencf;: i$i Nattfil Speech. We have begun to study the na* ^saech 
of 74 children squiring Sishala as a ^ languagt , fttan 2 yeara, lero monms to iTour years, 
months, with a n^an age of m divided toto four d-nKHfih 9& groups. EKh ^«ech a»fl«sle had a 
mean a! 133 utterances axKl was collet by a native spesiksr to vilto iKsnes or sctods to tiie 
Kadawatha WW of Sr! Lanka. These SaTalyr^revcafcd a total of 438 utters 
consJTUCttons. rlstog from a mean ttf 3.5 per child to the youi^ age a^^p toK).5 to tiie oWesi age 
group, to contraa, only 47 utterances with -gMffi were found, rsmalntog at a tew mean rate of use 
ov^ development, le. .07 to the youn^ group. .84 to the Oldest Most imerc^tagjy. however, 
from the earliest age group, all three types of -Js csMistructian wue evidenced, as tifljle 16 
ex^lifies. The control type 'conjunctive* -^a b productive at an w levels. 
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EXAMPUES FROM (mJ»©J^NAtWiAL SPESL H: IMPFEREm" USES -la 

(S#; AOt IMtl 
IQS;100;i9) 



Opoupfc (DcQBluaJto m» gatmik mSOaim tow* 

Ml frock vB^be(ttM«eHPSES« 
LooL lilt ii wctfioa ft 4rM 

link istt ctKOC ttiteHft fo-FUS Sssle ititr-iliD «^ 

(3) finite : ooa, amiLA w^smSk, oee ? 

tbest. saoito TAG • 

Ihm. maeitr bis brau^ & hisiX sber 

Oroup 2:(4} qw^nc^ : ba^tfxflko^ matlmiw cwffii team 

When I ak^ nosqutoes ouie asuS bite i&e' 

(5) gbaohative : bakO-fika f£h^ uwi tfi^»-tete 

'bhikti^-soog-PL C(Hi oimfr-PASr (iS^)-4ninis 
'ShM sons PftSU<S ^ (i^) ippest(r 

(6) finite bc^ckaka^ilft 

bdt-Qotbmk-k 
The belt Is brokeo' 

CfOup3:C7)fi2CiuiKlte ipt a»t puk eiop n«to ebw«M«»oee? 

Wa t» ^ ^ p«k & imt im* 

18) abac^tive : €kkm cvSSa. «Bffit tovi pto9 

brk«^ P3Ditiflr btte^ttVFSES bocDfi 
bm brot;ii& aaoter is M booe' 

thai oflB-te owtunHi 
HutoDe^Mi. taibeaBGV«nunM^' 
Oroup 4: 00) coaiutKttvg tidd cwffit ua y«»wa 

Uralsk coae-{ft a^ |o-ms 

02) riaoluttvc: peRyakd tkak tfbbe afido 

bes-SOEF-LOC put-^ be4^ AST-FDC tiU»oe 
tSotoM^naslm pui ^ ia a bcx, &isC-^ resnaioMf 

G3)Mfc dwiflfc asaaa «vl2» 

Hifi^ ffiother baicoiac' 



C2ftl]U25) 
( A2It5) 

O06a.%9) 
(«I;S.C»;68) 
(4a 4.0O-J5) 

c«»;aoa.^) 



The AcQUlsition Evidence: (b)E3Eperimental Data. Althou^ the observed productivuy to 
natural speech docs suggest both an early knowledge of the Stohala control sfnicture. and a 
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differaitisikm of cks^ rdated advert^ stmctures, the n^uml speech 4m alone do 
unamt^oualy idexitify the factors which children are ccosulting ia. differentlatiQg these structures 
and th^ EC's To zmsre isvdseSy t^ the mme of ch&lren's koowied^. we have ccsiducted a 
sertes of exsMrio^ts to evaluate the spedfte f actcn which may be im^>h^ in the child's 
representatii»& of these stmctures. 

The ComprehodOB Test h <S)e of th^ studies, we tested 169 &1 Lankan children from 2 to 6 
years (tf age (mean 4.8) acquiring Stohalese. <m a Kt of 16 expoimental sentences in a standardized 
'act out' test of comprehensi(»L Half of these invdved a -^construction' : half involved an - aama 
construction, as exemi}lined the table in (1 7). All involved an EC in subject positkm of one clause. 
Each of these saitences was varied in de^ according to two syntactic factors, as &e taUe 
sug^sts. Ranching Direction (wh^er the ^erbial clause was javposed (LB) or postposedCRB}); 
and Profonn DlrectiiM i (whether EC foIk}wed(famrd) or i^eceded<backward) the subfect name in 
the sentence). Finally. 70 of these chUdroi rKeived the experimental sentences with an initial 
'pragmatic kad'CHJ to the name in the sent^e. For examine, sentfiice 1 to (!7 ) was preceded by 
a sentence, similar to *Now I am going to teS you a little story about the monkey *. 
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EXPERIMENTAL SEtU 

FsnrwS Lift 

ssaskef braaa Qitvti^ ssicked -vp 0 taod wm 
Wlim tbe siookey pkfced up ^ buaa, 0 wm thtftiB) 
haol 

Iko^bas-eka perabli 0 rtwumak duwaum 
bU5-t&e OuvlQK) kaodMd-ijova § cMt rum 
Wt^ t » tlpr isM)dced dova t!)£ bus, 0 mias la A 

morJ^ey dmces 0 btora Qwiog) throvD 
1>4 mookey (toca 0 Uuwtiietastiu. 

4. cembA piauixuik gtiiiasvB 0 V^iya iMuru^k 
The fh)g 90iDe?»u^ wfm 0 ptwd ti» CDtfee. 


F^CES: Acrmrr task 

f . 0 booii iiiTiiiiiipili Pttuii kaiotli dUaraoswi 
0btf QH^tetf piwed oft lie m«idw 
Whco 0 ptMddietMLite wicmch«theChli)les. 

0 kiidiLijbj htasi^ phsii^riMiywa 
0 hM«nm fhKtegY dpocped IhM IQBMrnultl 
Whu 0 dmpped the taMoa. the fh;« M&emski 

BickiOTd 

7. 0 rawum^ (^vaeaM puun hit-do eiflnk 
0 G^nm cil hii>-Uie Chsvtof) dropped 
0 nLQstaidrck«hcfithec8ldrepMthebu& 

10 kaiEula tusaosM hak iv^^lcan^ 
0 kg nties dog toffte Oov^ ^iroam 
0 ralm theChis) let «h« the dof threw Uie toffee. 


EXFERIMOTTAL i 

GOQckfiy baQ p*ck-up(«tiai> 0 htol^Iapi 
Whcd the aof^ picked Tsp the bil.0 d^theChte) 

fit>f bu»^ puSfivtieQ) 0 fice rubs 
Wlm ihe trog polled the bus, 0 rubs thethis) face 

moBkey limpi 0btt»-U)e touchlwhea) 
The Qoakey Smf» wbto 0 t^x^chfid ^ btti' 

SI biJli obiW3 l^sdbQ^vi 0 gib puvspuwucoa 
dog held shato 0 stfioe s£ep^C%lMii) 
Hhe doe shika theChis) head whoi 0 su^ oa the fiicAe. 


SEfCmiCES; ACrOUT TASK 
Bickwvtl Lift 

S3L 0 ihulapuwaam) puunud^ paeiam 
0 by*-tha ptck^pCwheo) cat up ttm» 
Wbtt 0 pl^cBditpthebixSpthecallunwupi 

14 0 hoote roolkanpuwand kottyv ^omiphuswa 
0 bat roiCwbcD) tlper itmmahs 
Wbeo 0 rolM haL the ^ soi&ism&9L 

UdBWi Mfht 

0 tepi ckphtDt Aooe thjwiwtscaj 
0 vhcD Che ckphim threv ti^ sum 

16. 0 u^pau^iSwa b^g^ tiSttkxvpisviam 
0 up tttfl^ d&g Moat pi£^(vhee> 
0 jui&p$ up when ^ dog piuhed the sSQoe. 
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Tills design aHowed us to test the following hypotheses regarding chfldren's knowledge 

I U children do distinguish -fe stnictures as 'ccmtrd* stmctures in distinctioi ftom tne 
- aama adjunct structures, then they diouid as^ significantly nm c<»ef eeace to tiietr 
intensnsatiws of the -Is ^.tructurcs . which invdve (ASgatory awefereice. than ia ^ 
intenffetation of the structures. They should as^ significantly nore reference 
responses to the -^structures, which involve a ftee EC, than to the -Is «nicti^ Theyshould 
also altow the pragmatic lead to influence their intenaetato oftheECinthecaseofttiefreeECln 
the - aama clause aifi?ilffcantiy m»c than in the comroHed EC in the -fe clause. 

it In particular, if chilsfr«n distinguidi and -asH sentence types in tmns of their 
abstract r^resentaticm. as in K) and a then children diould diff eentiate the seatHices 
according to the f actora we varied experimfixt^. 

Results: Analyses of r^uits by standardized scmng criteria included the flowing: 

L We omsider firat the main effects, computed by ANOVA, on amount of children's 
Jud^ems of coreference(CRJ) between the EC to the ^teiK:e and &e nana. Children made 
significantiy more coreference ^dgen»ms whai reqwnding to a sentence with -fe tiian to a sentence 
wtlh - aama when the -Is ami - aam9 sentences were analyzed as a tmal set (F(t95)-7.9e. P-.006). 
Ovwan. children comiRited a mean number <^ aa^ference judgeoMnts (OU) with -la; 106 with - 
gaaa type sentences. (Score range -0-2). A higher amount <rf CRJ «» to w coosiaait over 
devdopment Hiey made significantly more di^oint reference ^d^ments (IHU) '«*ea regxmding to 
a sentence with - aama than with -to <F 195-10.47. p-.0Q2) < -mm type .08; -fe .02.) 

The faaor of Pragmatic lead (R) significantly affected CRJ cm both -k and -mB overall 
However, analyses of interact^ among the factors we varied showed that in the case of -fe. the 

effects of ?L wa*e mcs« limited . ^ , * 

ii. Children did differentiate the -|a structures according to the experimental factors 
manipulated. For example, the la sentences i and 2 had the hi^est am(xint of CRJ(15l le.. about 
75% of the data.), of aU conditions for either la' or aama". The correspwaling «ntences with 
•aam»- on table .17. le. 9 and 10. had less C3U (I19)..'niere was no siffiificant effect of PL mi the 
paradigm control -l§.antences I and 2 (L56 vs L51 with and withait PL re«)ectively.); although there 
was a significant effect on -la structures overall (F(U6l)-8.90j)-.003). as tho^ was for -mB^ 

overall {Faa61)-l2.^.p-.0004).). ^, ^ 

The high OU values for the (Torward Left' ) sentence I and 2 Ctm table f7) actually 
comjborate our basic hypothKls here in a ^«Klipitous way that was not mt^ 
the original design. Tliese sentences were desigi^ uiKier the assimpti(» that they c^ 
reflect EC's as shown on fee table; that is. that the overt NP suWect w«Ud tarn part of a-^dause. 
outside of the main daus9. analt^ous to the - aama ontencM. Tliat Is. they me espected to be 
interpreted as to I8a and b. with a tree structure parallel to the -aama clause to 12. 
18 a. Iwafkiurai kEsel^di ahutelal ats wananawa 
Unonkeyi banana pickup-lal 0u\ haiKi waves 

b. [kotiyai bas-eks peralalal 0i/^ rawumak duwanawa 
Itiger bus knockdown-lal Hy^ circle runs 

However, these sentences i and 2 are also susceptible to toterpretation as to <19a and b). i^BS the 
canonical 'control structure' of the tref representation in (10). and they map onto it to a 
strai^tforward fashion. 
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t9. a. vaildurai 101 kese^edi afaul^l atawmanawa 
moidceyi {0i banana i^ckup-^i hand wsves 

b. kofiiyai I0i tw-du peralala} rawuffiak (^w^wa 
t^en I0i \m kQodaiow&-^l drcte runs 

>fote that the surface linear order omstltuents is ^ (Hie ^ occurs comsoonly tn the 
childr«i's natural speech for coojuacttve structures wliere there is an avert main sui^ {v|s, the 
rdevant exanu^ in the natural speech In bc^ naturd ^>eech. and eaqperimsntaUy. then, 

the children appear to have strongly favored that 'cootrol' m^^iing . iccountteg for the fact that this 
category of sentences shows the hi^iest CRJ and rcsistzaice to the effects of i^agmatic cositexL. 
Contrast this with the Cbackward rii^' } sentences 7 and 8 in (IT), b these, not only is tise la' 
clause excrapOMd out of ^ csumk:al cosstrol (kaaain. but ^ presence <tf m ovm mjinin^ in ths 
postposed -}§ clause bk)cks the control la' imopretatkso, and forces the ahsolutive one. These show 
the lowest au of any of the types tested (.82). Hie ccarewidiiV soitences. 15 and 16. 
showed higher CRJ (LOl). than 7 ami 8, signifyii^ (met again ^ child's distinctimi between and - 
aama clauses. 

Omdusions: In conclusion, these ejcp^imental results sug^ a continuous 'stucture-depmdence' 
in children's eariy hypothesa about the proli&: ECs in Sinhala.. im:&iding those invcdved in 'centred 
structures'. As we have showa Sinhala ECs ^ not c^erentiated by surf^ cutt such as ved> 
morph(^ogy. or ^irface agx^ement Thus, tiie f^ tiiat children did distfiigul^ tiie intespr^ation of 
ECs in the fun set of ach^eri^ tmos we tested appears to reflect sensitivity to the distract 
stiucture of these fonns. Critically, in sentoices 1 amt Z wUch susceptil^ to the canonical 
control structure, chikiren vxk the opxim for a coiitrol intsiiretati<sL They cteariy did n<^ 
assimilate &ese to the adjunct - aama sentence. 

In terms of linguistic the(»y. the M xt of re»ilts appears omsistent wi& a 'generalized 
cokitrd theory' such as i»-t^)osed by Huang (1^). whQ«in ECs are ^gniflcantly differentiated by the 
c(mfiguration tn which they appear, although this rem^ a direction for future research. In terms of 
first language acquisition, these results cohere with previous results on Sinhala acquisition derived 
through an experimental test of production (idkrited imitatkm}. Le.. Lust Gadr. Goss and Rodrlgo 1987. 
More generally, they cohere with reailts attaii»d or ac(|uisition of control by Q^en Sherman 
1983, 1987. Cohen Sherman mi Lust, ^88, 1986 provkie evidence tar contimous stnicture- 
dependence in the child aotuiriz^ Fngikti contrcd struchim. They also cohere wi& result attaii^ 
from experimental study of Japanese acquisitkm of advotial structures (Lust, Wakayama. Snyder. 
Mazuka and Oshima. 1^. The crudal issue these results raise is: if it is abstract structure that is 
consulted crit^aHy by chik^ in the diffe^ntiation of ECs, how is this kno^ec^ determined, ie.. 
how is it mapped con^y ^ ^^rious surface mctures? What jslnc^iles does the child use to 
determine "thtst constitutes a 'paradigm control stucture' as os^osed to an »iKuict structure? The 
ecperimental reults reported above in Sinhala b^^ to idsstify the type of structural factor that 
were conaihed in this mapping and point the direction for future research, in the» areas. 



P0OT?*OTES 

* We ickaowkdse Vove lad respect tte smesidy pttciie isMssm of S«rea tsBaksoo ob tte d«i eoBedtoo «d d«t vutym tavoiveii 

Kinini^l M f JwfT* ^ ^"l Hfk »i. u^^^ i.«ktft lehQim^ rf Magy Ooii for mfaimct to toat 6iu cnlkcnnn and maiyiet. Veabo 
thank ASceOtvfsoaMcrlfco^VefieetiSHv^^ llie itwrdi refottd b»t ^ pBiMQy 
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isnicw s»il*ceacy>. ^ ^ km wwo W *» ZTT Im. <i.ri. iMma tadnn l ^wt- nit-k food made'- I aide 

4 X icotta* i«i • tofvt ei« Ju«oct tot ottiBiito kfcadcrt » 

H)ATnuad40EFbNr^ no 
1 bevd • soual nd m' 

occur «Si^nS;21^M le^^ 
iajs«wmuae).Howw.Cfclwl>o«the imbedded milfca to oeied cut. Ii l^cwBifc: 



t^TTOad-Mfflw* K ^rm HO" HUT UMud-BCeP heer-li no 

Itmdewuodnd'u- 1 bard s nuad nd no.' 

Nve hwe tauaed « ? to STK ^ mcw«. tlM dc»i iw «oa our 

eieKlyc-ceB»MsdodtyflieJ^!ier.«w^cmstil.«al<ect. . ^ 

6 Rc «Be apciken t$ foitaed IV idi^* il to tte ttlBtwi^ 
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A Se^itive Period for the Acquisition of OcB|}lex ftorpholcagy: 
Svidsice fnm Mi^can Sign Language 

Dennis Galvan 
O^sartzoent of Cdgnitive Scienoe 
Uhiversity of California, Irvine 



Reoent investigations by Ha^Deny, Fischer, and Hatfield (1983) and 
Newport (1984) , into the use of Azoerican Si^ language (ASL) by 
persons with deaf parents (native signers) and those with hearing parents 
(late sigpiers) , suggest that late signers ara using signs as unanalyzed 
wholes. Nehport (1984) provicks striking evicteiae of this frcn a study 
conducted by Ted Supalla and herself. Results indicated that neither age, 
nor the nunber of years of signing was predictive of significant effects. 
In ocRtrast, the at uhidi the deaf person first learned to sign 
(native, early, or late) vas a significant feictor. The signs of these late 
learners did not incorporate all of the required inflections. 

Newport asks it is that older deaf children or adolescents 
learning ASL for the first time (early and late signers), are not as ad^ 
at learning the ncrphological ccnplexities of ASL as are young native 
signers. After all, physiologicsdly an older child should have more 
available ooaory and better cxsgnitive processing abilities than a younger 
child. One possibility is that an older diild's ability to see the gestalt 
of a sign stay actually iaf^air his/her ability to see the parts. In other 
v/c«rds, late signers may be using th& lexicon, or sign, as ttmir basic 
linguistic unit of analysis. 

If ws assume that a young infant has limited meanory anVor cognitive 
processing abilities, it follows that the infant native Biqner may only be 
able to GOD|sr^iend cccjponents of a sign, such as its handsh^)e or 
moveaent, and may be unable to retain very loany fixtures of sign in 
mind at any one time. If Newport's sug^stion is correct, a:id the late 
signers are using a holistic unit of analysis, then ^ should see very 
different patterns of developaent in major morphological sjbsystems for 
native and non-native signers. 

As native signers mature, the internal morphological oceplexity of 
verbs in ASL increases (Na^port and Meier, 1985} . Ihis developoent can be 
expected to continue past 5 and possibly as late as 10. If tim late 
signers are using & holistic ai^roach, then the itcrphological cccf^lexity 
of Ihe sign should ranain constant acrpss age. If the late signers are 
using an analytical a^jproach, we could es^ect the development of the 
various subsysteios to parallel that of the native signers. This study 
investigated the morphological ccsple^'cy of verbs used in a narrative by 
native and late signinr; deaf children. 

Method: 

Ito in^'estigsite this possibility, the acquisition of three ind^sendent, 
yet siinultaneai;sly produced morphological systeios in ASL were examined. 
Ihese include; the linguistic use of space, the use of classifiers, and 
inflections for aspect. Unlike spdkm languages, ASL incorporates 
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additional infonnatican into a sign via siimltaneously produced layers 
rather than seqLJKttially prodiKxri units. Variations in tt^ use of space 
(^AerB tSm ImSedm a«i end points of a sign are) , the use of classifiers 
(hana^MCMSa liJ^uistic use of tl« body) or in a^»ctual inflections 
(changes' in aowaiSTt) all oontritoute unique infonaati«i to a sign. 

Uiirty deaf children with severe or profcund prelingual hearing losses 
and no seocttSary handicapping omditions, and tsao deaf native signing 
adults participated in this study. Pcur groups of native signers (fc^ J* 
5 7, and 9), and two groups of late signers (ages 5 and 9) all attended 
the California School for the Deaf in FranesTt. Each group of diildren 
consisted of five subjects, l&ifortunately, there were not encugh late 
signers to inclixSe 3 and 7 ^ar olds. All native signers have deaf parents 
and have been &tpoeed to ASL since birth and all late signers have Imring 
parents and i» other deaf family inentoers. Ihe late signers were first 
introdi»oed to saae land of si^ langua^ (usually a si^»d Biglish system) 
between the aic^ of 2 and 4. 

The si4>jects viere videota^ eitter at school or at tae. As one of 
several psycholinguistic tasks, th& subjects were asloed to first look 
thKAKjh, then sign, the story frcm the picture book "Prog, l«)ere Are You?" 
bv Mercer Mayer .few Yoi.;: Dial Pr^, 1969) . They were allowed to look at 
tie pictures %*iile telllftj the story. All videotapes vfere transcribad and 
coded by the reseasxiysr (a l^aring native signer) and an ASL researcher (a 
deaf native signer) . 

Seven verbs chosen for this analysis. Tim ability to use 
raorrhologically ccoplex verbs has been shown to be a reliable indicator of 
fluency in ASL (Sii^alla, 1982) . The seven verbs chosen were sane of the 
BSDSt octmon veibs in tt^ story and were chosen b e c au s e they were used by 
all age ^xtsupe because they r^sresent different kinds of verbs in ASL. 

Ctnijaring the perfomanoe of native and late signers was difficult 
becsttSeof the small nui*er of subjects (fiw) per groip. To equalize each 
subject's oontributicn to the data, scores were averaged within verbs for 
each subject. Each subject had a sBsdjius of seNm scores, one for each 
verb. This pnxadur« also ocntrols for individual differences in story 
length. With five subjects per cell, there was a naxium of thirty-five 
data points per grot?>. It was not unoccoiEai for subjects to not use w of 
tl>e seven vectoe at all in their rendition of the story. Ihis was coded as 
an aaissian. Oadssions were exclu<^ from aiy calculations, %hich 
statistical a3i|«itations difficult because of unec^ sanple size between 
age grtxa® a«i the sbjpII rajabers overall. CSotwei|aently, significance 
testing was rest perforned on these data. Inibead, frequencies of 
oocurtence of particular forms are outlined. 

Results and Discussion: 

In this study there are strikii^ differences between native and late 
signers an all measures relating to the internal ccnislexity of the 
analyzed verbs. Ihese nmsures include the use of qpaoe, classifier use, 
inflections for a^ect, and the general internal oasplesdty of a sign, 
jfeasures unrelated to the internal can^lexity of a sign dj not show the 
saioe kind of qualitative differences. For exaiii>le, a siB|>le count of the 
nuKber of signs used fay the subjects reveals very siMlar patterns of 
developaent. Ihe aver»^ nuntoer of signs in a story increases with age for 
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native anS late signess. •This nsasure does not take into aoooatt the 
Tmter of aorshsaes per sign, only the total rmtes of discrete signs in a 
story* 

Develcfment of S|9atial Refereaice: 

The four fgvs»1«T inflectim examined in this study include signs that 
are; uninflected, inflected to the book, ijiflected to an arbitrary point, 
inflected to an arbitrary point with a previews ref^raioe. If the 
dewelooaent of eaOi type of spatial inflection is parallel for native and 
late signers, then it can be posited that overall developnett of spatial 
referenoe is also parallel. 

The course of developsnent for uninflected fonos is very interesting. 
Ihese results, shown in Fig^ l, indicate that Oiile 3 year olds more 
uninflected fbnas of tha analyzed verias than the other f&rias, the 
fregisaicy of uninflected fonns inczeases at ages 5 and 7, tiien decreases 
dramatically at 9. Adults rarely the uniflected fora of \the verb. 

Insert Figure 1 Here 

Ifie inflecting of a verb to a book is not n^tioned in previous 
literature atnd therefore may not have been examined in previous research. 
Ihe native signing 3 year olds use this form extffiisively «hile the older 
native signers do not use it at all. In this relatively iuinature use of 
fsp^»i^i reference, it seaos that the book, and ^}ecific pictures in the 
book, are being used as a physically present object, to which these verbs 
are being inflected. 

Native signing 9 year olds are establishing spatial loci for various 
referents and are beginning to naintadn those loci over several 
utterances. Uiis is reflected in their increased nmber of verbs inflected 
to an arbitrary point both with and without previous refermse. Between 
age 9 and adulthood, however, the verbs with previoi:^ reference surpass 
those without previous referenoe. Adults are establishing and using 
locaticns in the signing spauoe on regular basis at this point. 

The develoFKient of spatial inflections for late signers shewn in 
Figure 2, is very different than that for native signers. Contrary to the 
native signers, the ftec|Liency of uninflected signs fbr late signers 
increases between ages 5 and 9 as the frequmcy of signs inflected to an 
arbitrary point decreases. 

Ixisert Figure 2 Here 

Fbr the 5 year old late signers the high frequency of verbs inflected 
to an arbitrary point is due to the randan p l aoengn t of signs in the 
signing g^ ia op , ^his int^nrprst^t icn of tho data is si^sported by tha 
oorre^jcnding low freqi»ncy of verbs inflected to an arbitrary point with 
previous reference. This could be di^ to chance alone. The inflection of a 
verb to an arbitrary point with a previous referenoe is an indication that 
the signer is beginning to ise sp^se linguistically. Ihere is no evitooe 
that the 5 year old late signers are using the signing space 
linguistically in this narrative. This is not to claim that late signers 
at this age would not understand or use some sis|)ler uses of space such as 
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verb agrBouent for present referents (e.g. , I-GIVE-YOU or YOU-GIVE-ME) . 
The (^velopnental patterns of ^atial refer^ioe by native and lata signers 
are viewed as evidence of qualitative difference in (!^evelo|i!ient. 

lUustratiom l and 2 are exanpl^ of a native signer and a late 
signer iJuauMit ing on the saiae pictxsre. Hm dog is jispijig on the tree, the 
be^ve falls and shatters followed by the bees esnerging frm the beehive, 
now on the ground. Illustration 1 shows a 9 year old native signer signing 
the sentenoe: 



Illustration 1 




^ 1 


















1 1 








DOG-roSH-rr SMMIi-R0UND-THD«S-EAIIS-DOWM SIIMIr-iOT©-^IHIN3-SHKriERS 



Ihis sentence uses the dounwazd direction of the falling in the secmd 
sign. It is very clear that a snail round thing, in this case the be^iive, 
is failing down. In c ontr ast, Illustration 2 d^icts a very different 
version of the sane scene. Here a 9 year old late signer signs: 



Illustratica\ 2 




DOG BEE OF£N MaNY-SMaLL-THINCS-FLx 



This sentence uses no ^jatial refererKje at all. We don't know what opened, 
^y it opened, or how the act of opening is connected to the dog and the 
bees. 



Develcpaent of Classifier Use: 

A second feature of ASL acquisition analyzed here is the use of 
classifiers to mark secondary dsjects and gramaatical relations, pgain, 
there are different patterrss of develc^snent for native and late signers. 

lis 
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Rssults shown in Figure 3 Indicate an overall increase in the rmber of 
classifiexs used by nativa signers c>s they mature. late signers, hoMover, 
actually ^tau a decrease in the froguency of classifier use. 

Insert Figure 3 Here 

Illustratioi^ I and 2 also show the difference betwoen the analytic 
use of classifiers and the use of unanalyzed forss. The sentence shcKm in 
Illustration 1 contains several classifiers. In the first sign tt^ boy 
uses his body as a body classifier for the dog pushing thB beehive. Ihe 
second sign uses a C-shape handsha^ as a Size and Sh^ Specifier (SASS) 
classifier for a small round thing falling. lt)B last sign also uses a SASS 
classifier and shows the bediivs shattering. 

In contrast, the sentence in Illustratiori 2 ocntains no explicit 
reference to the bediive. only the last sign could be a classifier sign 
but evm this is in doubt. Earlier in this girl's rendition of ths story 
she asked the test administrator what was happening in the picture. She 
responded: 

BEE MRNY-SMALL-OTICS-Fiy 

It appears as if this late signer singly copied this second sign as a 
whole. In support of this interpretation is her use of the sign OFQ^ (cpen 
a boK) , vMch indicates that she is not analyzing the cacfjanents of this 
verb. The frozen form of the verb OPEN is taken from the prototypical 
^::tion of opening a saall cardboard box. £^ hand is a SASS classifier 
for a %d.de-flat fl^ laoving frcm a flat closed to an i^ic^ open 
position. This mibject used this form to refer to the opening of a window 
and the opening of the be^ve after it fell. Th& verb OFBl has presumably 
not yet been analyzed by this subject. 

Develo|iQent of A^iectual Inflections: 

T!ie overall frequencies of aspectual inflections €or ths different 
grviipe shown in Figure 5 indicate that for the native signers, aspectual 
inflections are aae|aired relatively early. The performance of the late 
signers is very differsit than that of the native signers. late signers do 
not seem to be paying attention to the variations in the sign's sovenent, 
or if they are, they are not incorporating that variation. The sharp drop 
in freopency of aspectual inflections by 9 year old late signers would 
again indicate a qualitative difference in linguistic processing between 
the native and late signers. 

Insert Figure 4 Hare 

Develo{inent of the Internal Ocnplexity of a Sign: 

The development of the three morphological subsystems can be better 
understood if we consider how they are integrated in the sign itself. The 
morphemes included in this measure of internal ooR^lexity are: 1} the verb 
itself, 2) any classifiers i^ed to mark a siisject, object, or gransnatical 
relation, and 3) any aspectual inflectic^ articulated simultaneously with 
the verb. Figure 5 shows how the nuinber of morphemes within a verb 
increases for the native signers, but not for th& late signers. 
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Insert Figure 5 Hare 
DevelcpoeiTt of Oantextual Occ|)le}dty: 

It is aaaaaed that the ooBplexity of the utteranoe is a reflection of 
oognitive devGlopoent. The sentence in vihich the anal^ed varb ocjcurred 
was coded as: 1} a label (E2MI<) , 2) & de9cri|]rtian (BOY fPLL or TfdL 
Wem.} , 3) a relatici^iip (BOY EAU. WSSBR or JAR-OVESrHEAD) , or 4) a 
caissal lelaticRShi^ (DE£R SKIP, BOY FAX!.} . Figure 6 reveals parallel 
pattenvi of des/elofment for bath groups with late si^iers exhibiting an 
apprcodrnte two year delay. 

Insert Figure 6 Here 

conclusions 

This pattern of developinent indicates that native signers use the 
xaarphaoe as their basic linguistic unit of analysis, while late signers 
use the lexical item itself. This oondusion is su^^parted by the finding 
that the nuatser of norphaBjas per sign increases with age for the native 
signers, but not for the late signers. This difference betsgeei native and 
late signets does not exist at the senteioe l&ml. Both native and late 
signers use increasingly conplex sentanoes as they nature. The interesting 
finding here is that late sicpers show cognitive develcpaent without 
morphological develqpment. 

These findings s u ijtx )rt Newport's claims that late signers treat sigi^ 
as giGtalts, rather than as independegrt, sisultemeously produced systeras. 
Late signers, being first exposed to signs when they are cognitively more 
developed, are able to see the sign as a whole. They then use the sign, 
rather than the notphesne, as their basic linguistic unit of analysis, thus 
iji{)airing later morphological develoiment. 
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IHE fUNCnCN OF THE CBLSSKSCBS OCWroUR HUNCIFIE IN ENGLISH: 
EVZCEHCE FSCK GHIIO lANGGMS* 

Hither Goad 
University of Southern California 



1. Intrtsduction. 

Brawn*s (1973) Sta^ II is ciiaracterized by the onset of the 
£KX|iiisitian of inflec±ional marptology in l^lish. ReseagA on this 
stage has foctaaed on the ordBr of aoquisiticn both acxoss norphajaes and 
vrithin xsarptmeB. Here, I am aonoamed with ths latter, with the 
eKsquisition of inflectioial allcBsorphy. m pacticular, I foois on the 
[az] ailGBCxph of the plural bscau^ its aoquisiticn bears directly on a 
ccntesitious issue in veo&it phonological literature, the role of the 
Oisligatory OoiTtour Principle (OCP) . My goal is to determine hew the OCP 
operates in anTli^, both in acqLdsiticn and in adult grasstar. 

I atteiqpt to aooount for the stages in the sKisgLiisition of the [tz] 
allcocrph as well as for the late i^pearanoe of [az] vis-*-vis the other 
plural allonorphs. Hsst of the discussion centres on a type of error 
v^cii I term <q^minaticn* viiere the cidld sioply adi^ [s] or [z] directly 
to the root, yielding [horss] and [rozz] , for instance, as the plurals of 
horse and rose respectively. I suggest a parametric account of the 
operation of the OCP to explain both giaoination and the other stagps in 
the acgaisition of the f|» z] allcDorph. 

2. Plural allonorphy in Englisii. 

me E^lish plural has three phonologically conditioned cillanorphs, a 
syllabic allcraorph, [az], and two nonsyllabic alloraorphs, [z] and [s]. 
Iheir distribution is as in (1) . 

(1) Distribution of Biglish plural alicraorphs 

[z] after scnorants: e.g. daoe, tail, shoe 
[z] after voiced nonsibilant obstments: e.g. bed, dog, sieve 
[s] after voiceless nonsibilant ciastruents: e.g. cap, lake, bath 
[az] after sibilants: e.g. horse, dish, judge 

Crucially, the syll'jbic allanorph [»z] e^^jears after roots ending in 
sibilants. Ihe OCP is responsible fta: the intrusive [j] ? it functions to 
break up segnonoes of (nearly) id^itical segm^rts v*iich would otherwise 
end up adjacent to one another. 

3. Ihe CSDligatory Ccsstcur Principle. 

I will briefly '^^'s^igg those aspects of the phonologicsa theory I am 
assuming \Aiich are relevant to the f^sulaticn of the OCP. In airrent 
nonlinear theory, phonological represOTtations are mi] ti planar. Segments 
(actually bundles of hierarchically organized features) Sd® linked to a 
central core consisting of skeletal slots, The slcjts, noted by Xs, 
indicate the mmijer of segments in the representation. See (2) . 
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(2) KjnliMT represeaTtaticn of fiU^ 

XXX X skeletal tier 

i 1 1 t ^ so^uental/nelcxilc tier 

Affricates are represartsd as two aegnental matrices liriced to cm 
sloBl^5^^(Cian^ & Iteyser 1983). m (2), [ts] ooi^iste of 

^^SSl to that for rs}. It is thus not surprising that [tS] and [dz] 

tjat±em '^/ith [s] and [z] in the plural. , 
OT^i^ givei in (3) . it disallows s«jienoes of i<tenti<^ 
elanents on the Mgnsital tier %Ae£« 'elaaaif refers to v*»le segments 
SlSSres, c'-'^jS^ CO the lan^W It is claiiaed to be universal. 

(3) Cbligatory Contour Principle (JtoCarthy 1986:208) ^^^^^^ 

At the melodic level, adj^sett identical elements are prahihited. 

lanaua^ may allow aKtjsK^ett idertical elements, but tte C5a> rec^iires 
that^ST^re melodic structure at the point ^*ere the violation wculd 
oc3cur. Ftar exaBi>le, if a lan^iage aUows geminates, ti« OCP requires 
that all melodic material be shared. Ihe representatiai aust be as in 

(4) A and not as in (4)B. 

(4) A. Licit r^resentatioi of pp B. Illicit r^resentatic»i of pp 

XX *^ X 

p p p 

The €X3> is not siroly repanes«itati«ial in nature. For instance, it 
has ^ been Icnown ^t ^nat^ canncrt: be ^lit by rules of epenthesis 
'^nsSSiS^ ^1973) .^OCP dlsaUc«s e|«nth^is into ^ 
theas^iaticrT lines between the skeletal tier and the segKental tier 
^S^SSSily^^; this is pEchibited bsr the theory of nonlinear 
phonology (Goldsmith 1976, inter alia) . See (5) . 

(5) Ei)enthesis betsreen pp 

♦XXX or *X X X 

\X X/ 
p» » p 

Before discussim how the OCP operates across morphem^ boundaries, I 
vdll briefly review McCarthy's (1979, 1986) theory of mor^ieme 
c^tSatiSn as much of the literatare cn the 0^ ^^^^^Lr^^ 
^S^the Morrhaaic Plane Hypothesis where eac4i mDrpt^ enters the 
re^SStaticn with its segoental material on a separate Piajjp- SKeiecai 
material of different norphfiies is aligned fran the start. -Ihe 
r^jresentation of the bimarphenic sequencse CVC^-C^ is as in (6) . 



(6) Pipi3»r»wy ripinasentatlan 



XXX- 

1 1 I 

C V 

Althoii^ the final oonscnants in (6) axe identical, they axe nest adjacsent 
St this stago in tte derivation and ao are not yet eu^ect to the OCP. 
However, all sepiental material is ultisately aligned Isy a psooess called 
plane conflation. 

In languages which allow geminates, in ocnformity with the OCP, the 
two idsitical segisental melodies axe autooatically mrged as a result of 
plane aonflatiori. Hie post plane-conflaticn represoitaticn of CVC^^-C. is 
th^ as in (7) . y^vst started out as a bimorphaaic fona in (6) is new 
indistinguishable frcn the cuLi e t^xa i ding noncnorphemic form, CUC^C^. 

(7) Bast plane-ocnflaticn r^a^esentation 

X X X X 

I t \/ 

cv 

In languages \&ii<±i do not allow geninates, Ya/ the OCP operates 
across aaorphoaae bosidaries is a cont^itious i^ue. Seme researchers 
(e.g. IfcCarti^ 1986; see also Borousl^ 1987} believe the OCP fUnc±icns to 
block the applicatic3n of any rule vjhich will create a violation. Others 
(e.g. Yip 1988) argue that the OCP may also function to ^daSBE the 
a{:plication of rules Midh. repair violaticns. 

In (8) , the blocking versus triggering functions of the OCP are 
illustrated fbr the E^lish plural. (I have ignored the assispticns of 
the MorFhsaic Plane Hypothesis fbr now.) CtoxdaUy, in the bloddng 
analysis, the underlying represeitation of the plural moritaDe sust be 
/9z/ as in (8)A. Ihe fs] deletes evexyita:e except vihere an OCP 
violation would ooclb:. Hsm, t^} deletes in xsa^ ^ ^ iss^* Xn 
the triggering analysis in (8)B, the underlying xepresaitation of the 
plural morphene is ftfMaww*^ to be /z/t epaithesis occurs whenever there is 
an OOP violaticn. iSius, epenthesis occurs in ISB^ ^ "ot in roads. 

(8) A. OCP as blocker B. OCP as tri^er 

/roz-»z/ /rod-»z/ /roz-z/ /rod-z/ 

[3] del — i C>3 epen ^ — 

[rozaz] [rodz] [roziz] [rodz] 

I will argue below that the aoc^iisition data Icssd to the co nc l u sicn 
that in Eliglish the OCP operates to trigger [>] epenthesis rather than to 
block [a] deletion. 
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A Jkaaiixition of E»2) allOBcrph of the plural- , . . 

SKoSch has fbcuked on the 
w4*-H^^»s (1958) saaiial vsper on a&ject. She found that the 
» ^ SSL?|iTthnDS^dl&t fto l^indiiig has been 

ii^iirfflfid^^nany other reeeardiers, both for data collected naturally 
^Sla^ Se^^SSJSiy (e.g. teisfteld & ^ 1967^ 
^ysS^&^Lfeld 1969, ttown 1973, Ecvin 1964, Miner & Ervin 1964, 

^'^A ^OTtological explanation has often been provided for the late 
axRiisiticn of [»zl (e.g. Berto 1958, Baker & Derwing 1982, see also 
^^slciSl982). The chUd initiMly aasuBBS^ilant-fSi^ 

are already inflected and, as a result, adds no »»^,^f=*^?2l.<4.^ 
BerkD states (p. 173) : "a final sibilant nakas a word plural". Despite 
the fac^ that this analysis intuiUvaly seoos oorract, it is prcfcaenatic 
to ^ rrnSr^One, Se fbnnal inplicatifln is that sibilant-fii«l 
iSts^ *«o alloBoiphs. for instance, would have one aU«^ 

/Toz/ and another allcoorph /ro/ to lAiich the plural /z/ would oe added. 
TO m Jowwledge, no lai^uages have noriAiological structures of this Wnd. 
If Z asaflneftollowii^ Pirfoer (1984) that the child's grannar at every 
staoe is a possible a/Salt gramaar, this is not a possible analysis. 1^*0, 
thS^explaiSion incorrectly predicts that deletion is the only strategy 
the child will entertain to avoid tha [%z} allanorph. 

VirtuaUy all researchers who have looioBd at the ^x^itiai of the 
r»z] allcraorjh have oonnented on the prevalence of deletion. A few have 

also laKttioned the exist^ioe of another strategy, ^mination. As 

^^in section 1, in g«nination the cMld adds [sl^Ul di«^y 
to the root, yielding [rozz] as the plural of for instance. I use 

the term 'ganinaUon' loosely since the clusters which i:«^t nay not 
always be oocpletely identical (cf . the plurals of roots v*uch end in 

palatal sibilants) . , ^. ... 

AlthouA gemination does not ^apear to be very oaancai, the fact that 
it exists mast be accounted for because it results in a violation of 
Emlish rhonotactic oonstraintsf ESigli^ does not allow tauto-^llabic 
icm ocitecnants. Actually, gemination my be more cannon than has beei 
daiinentfid. scce exanples Bay have been nisanalysed as c^etion since 

English speakers tend to hear identical a«»a;^,^^^^^ SS^*- 
I havTffiteicted exam^^ of gemination to© Berico (1958) and ^t 
(1983) . Uie sibilant-final roots used in the two studies are provided in 
(9) ; those vhich mrierwKit geoinaticn are indicated. 

(9) DcaBples of gesaination strategy 
A. Beriffl (1958). 

ajbjects: 80 chilc&^i, 4-7 years of a^ 
Sibilant-final nonsense wordss £^ [taes] niSS [n^z] 

Qutch [g*%tS3 2^ 
sibilant-final real words: gla^ 

iples of gesainaticn: 10% of si^ects - plural of gjgfedS 

5% of subjects - plural of teizh 
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SM^ii^i 42 childran, 2;XO-5;10 yaazs of ag^ 
SUbilanb-final xamamm wor^: daae l^aim] £2QZ [fuz] 

BlA CP^] axSsb CgAts] 
Sibilaxit-fijial real uox^: tm XS2K laoft) Ifl&^i 
Qcasples of genixiatian: 10% of suigrjacts - plural ')f vtu^ 

2% of subjects - plural cf 
2% of aubjacts - plurals of all 

sibilant-final wards 



Both BericD ani Hactst diso^ the geaination strategy as an ind ivito l 
r ^ if mr vy M * pattsm and so do not p rmm f t mch infaxnition en it across 
si^ccts. HBciit dOM oBRtion that fiva of har faxty^^tWD «^acts loed 
the strategy sens of the tiiae; all of her sulajects also used dsleticn. 
Those «ho used ganinatian t@ided to be her younger subjects (three three- 
year^ds, one fbur-year^d, and one five-year old) , sug^asting tiiat 
geminaticn nay be tiie fizst stage in the aoqiaisitiGn of [92] . Deletion 
would then be the seocnd stage. Ihis order of aoquisition csn only be 
hypothesized ftcm the cross-secticnal data; clearly, a Icngitudinal studly 
loGking at both gendnation and deletion is in order. 

5. Itunological aooount of the late aoguisitcn of [az]. 

I provide a phonological es^aanaticn for the late ao c y isitio n of the 
[»zl alloicxph, one that is rooted in the cperaticn of the OCF. Recall 
that IfcCarthy argues that the OCP*s only function is to block the 
applicaticn of rules %MGh create violaticns. By bloddng such rules 
rather than alloKdng tiien to a^jply and subGeguenUy patching v|» the 
resultant violaticrB, McCarthy claims that the OCP operates as a paggjvg 
oonstraint . It is crucial tar his analysis that the underlying 
rcfiresentaticn of the plural xsotphene be /»z/. If it were sinply /z/, he 
would incorzectly predict that that the pluoral of rose was [rozz], as 
illustrated in (10) . 

(10) Derivaticn of *[n^3 & la MsCarthy 

A. Pre plane-oonflatioR B. Post plane-oonflation 



XXX- X X X X X 

III I 1 \/ 

r o z r o z 
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For ItoCarthy, there can be no intenaediate stage (11) between (10)A 
and (10)B bftf^^w^ this would violate the OCP. Ohe form in (11) has 
untergcne plane ocnflaticn but each [z] still has its own melody. 

(11) stage intermediate betweesi (10)A and B 
*X X X X 

II II 

r o z z 
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If (U) *WE« aUowod, «peRttifi«is could wly at tljls stag* yielding 
the caw«* £xo2r«23 - Btwnthesie onmot take plape 
ccnflaced <n (10)B because thie would result in a violaticn of the line 
crossing ocRvention as in (12) . 

fl25 asenthesis after plane conflaticn 
^ *XXXXX *xxxxx 

I I \X OR I I t/ 

ro2» ro»2 

Yip ri988) argiMS fxx a weakened veesicn of the OCP allowing for 
the intPXBBdiate stage in (11) . m fact, ^ clalas tiiat this ill-fanned 
remse/ttation is exactly what triggers rules like [a] cpantheei f' 
her, th..^, the uneisrlying represattation of the plural laorineme is /v- 
The derivation of XSES proceeds as in (13) . 

(13) Derivation of [rozjz] & la Yip . 

A. Pre ocnflation B. Post conflation C. Ei«*hesis 
z 

xxx-x xxxx xxxxx 

III II II I i I i I 

roz rozz rozaz 

Yip Views the OCP as an active constraint whose function is to na^ a 
representation as ill-ftaaaed, thereisy reqalrlng that it be repaired. 
PlSe conflation, thai, does not autcnaticaUy result in a form «uch is 
indistinguiahable tarn one %«iich is laoncwarphmicy there is an 
intenoBdiate stage daring %4iich e^ii [z] nay have its own neloc^. 

In tens of leamability, ue im^ wish to adopt McCarthy 'svieM ewer 
Yip's as (segrasTtal) active coMtraints can be arcpied to be midBsirable. 
ajJey are si2H)ly stateaants of the conditions under %4dcfc apartiaalar 
rule or rules applies. As such, tJiey are a derf.ved property of the 
jhonology and do not siaplify the grannatical i^pparatiffl in any w^? in 
fact, they add to its oonplejdty in terais of stoapage. 

M=c&rthy»s view of the OCP is occpletely ocB|jatible 
gajdnaticn stage in the aocpiisition of the [ez] allcoorsh. Ihe diild 
Snothesizes that the CX3» operates as a passive constraint. ™=«Jf 
stm during ^*iich it is violated and so the narglng of the two Identical 
semntal matrices and plane conflation happen similtaneoi^y. To 
aSieve the gemination result, though, we must assiane 'c^at tiie diild has 
postulated /z/ rather than /»z/ as the mderlying repr^oitation. 

Evidmoe for /z/ as underlying is as follcMS. Oie, recall that at 
the point at vAiich the child is invoking the ganinstion strategy to deal 
with «je [»z] allcmortii, s/he is correctly adSlng [s/z] to nonrsibUant 
ctetnisit-final staas and [z] to sonorant-final stems. IVjd, if the 
uncaerlyim raaresentation were /»z/, we would e>qpect the syllabic 
alicBwrrhs to be acquired first since no rules need 2«i>ly to derive the 
surf€K» representations. IhreQ, as the pres^we of [i] 
coi^cnants resulting in a sispler syllable structure, we might expe£± the 



(ilild to wtain the isvlsrlyiiig Ci} in scras nan-sibilant cases to avoid 
h4«/hor haviz^ to pEtxiuDB difficult cl.istsrs; for cxsoiixLe, «Ne ssic^ 
esoect to hear C^agaz] for doea and [kaetaz] for s&S' Ftirther, there is 
evidenoe frm BigXi^ that the undBrlying zopEes^itation is /z/. 
Itecall that if «» underlying repEBsesTtation is /»z/, the [»] aist delete 
evervwhere except if an OCF violation were to result. Nooaltemating 
hifMtim lite the oonparative, the stperlative, and the procp?essive 
which ar® clearly /%C{C)/ laidBrlv ^igly should tiiai undergo the sase 
syllabic-rasyllabic altematicns eadiibited by the plural. Vaa&ier, 
their vtswels never delete as sham in (14) for the superlative. 

(14) Simerlative inflection 

biggest — > [bigtst], *Cbxg2d] £ifi§sgt — > [raipjst], *[raipst3 
thiigiest — > [etmst], *C9inzd3 uiaiife —> [naisist] 

•mis indicates that the underlying r^jresentation of the plural mist be a 
single ocreonant only, /z/. Additional evidece that the plural and 
sqperlative have diffter^tt underlying representations (in terms of their 
syllidsicity) is that diildrsi never over^ieralize deletion to the 
vtr^ramoatical tansB in (14) , yielding *[btgzd] for instance. 

The gendnation strategy is abandoned by children once the constraint 
fiigainst tauto-syllabic geminates is aocjiired. In keeping with McCarthy's 
assunption aboL± the operation of the OCP as a passive constraint, the 
child opts for deletion. The plural [s/z] is not syllabifiable after 
sibilant-final roots due to the constraint and is therefore subject to 
stray coraonant erasure. Biis results in twa] , a form, albeit 
inoorrect, which does not violate Biglish phcnotactics. 

Ultimately, the child oust a8S|Liire the adult representation. Ihe 
deletion stage persists for sone time. I suggest that this is because, 
to maintain the assunfJtion that the OCP operates as a passive constraint, 
the diild may only reach the adult stags if s/he postulates /%z/ as 
underlying. However, as mentioned earlier, there is evidence against 
this. Ihe only other alternative is for the child to assisne the CX3> 
operates as an active constraint. Ihus, as a result of plane oonflaticn, 
the two sagnental matrio^ are not jjtnpd lately mer^; instead, each 
still has its own segtaaital matrix. The OCP operates at this sta«^ to 
trigger ep&ithesis. 

•mis analysis ragoirss that the operation of tte ocP be 
paranetricaUy determined. Note that the OCP's status as a universal 
constraint on representations is unaffected? only its SE^afeisj, as a 
passive ooratxaint or as an active constraint, mast be determined on a 
language specific basis. I follow I^ams (1983) in claiming that the 
rhild does not res|uire positive evidence to set tl^ uiinaricBd value of a 
parameter. In tha case of the OCP, this results in higher initially 
assuming that it operates as a passive constraint, re^undless of the 
language s/he is acquirii^. In snglish, vihere the ocP operates in the 
marlced way as an active constraint, this correctly predicts 
overgefwralization, both as gemination and deletion. Of course, positive 
evidence is needed to reset the parameter to its marfcfid vali»? this ocraes 
in the form of [a } ^senthesis. 
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MK-QUESTIONS AND EXTRACTION FROM TEJfPORAL ADJUNCTS: 

A CASE FOR MOVEMENT 

Helen Goodluck, Julie Sedlvy and Michele Foley 
University of Ottawa 

This paper reports the results of an experiment testing children's 
knowledge of the constraint that prevents questioning from a position inside 
a temporal adjunct, i.e. knowledge of the ungrasgaaticality of questions such 
ast 

1. *Who did Fred kiss Sue before hugging Jl 
We find that children as young as three years show awareness of the 
constraint. Ve interpret these results as evidence that children form 
questions in English by movement (by an operation linking deep structure to 
surface structure) . 

I« Islands and movement 

Languages are widely agreed to differ in whether they have movement "in 
the syntax", linking deep and surface structures. A standard diagnostic 
of a language with movement in the syntax is obedience to structural 
constraints • Languages which form questions and other sentence types by 
dislocating an element from its underlying position tend to obey "island** 
conditions, limiting the positions from which an element may be moved. 
The block on movement from within a temporal clause is one such structural 
condition. Languages such as i:.nglish, which form questions by dislocating 
the question word to the front of the sentence obey the constraint 
exemplified in (1); languages such as Chinese and Japanese, which do not 
form questions by dislocation of a question word, allow questions (including 
the equivalent of (1)} that are ungrammatical in English- type langtiages. 
(For perrinent discussion, see, for example, Huang 1982). We chose the 
temporal island to extraction as a focias of our test because it appears to 
be a very good indicator of language type. That is, unlike some other 
Islands (for example complex NPs) , it seems to be relatively immune to 
exceptions languages which form questions by dislocation of elements from 
their underlying position obey the constraint ^ those that do not form 
questions in that way allow questions equivalent to (1), The temporal 
island constraint is also explicable in terms of more general principles of 
grammar that putatlvely govern movement rules (specifically, subjacency), 
although this is not unproblematic (for recent discussion, see Chomsky 1986; 
Lightfoot and Weinberg, 1988). 

II. The experiment^ 

II. 1 Materials, subjects and procedure 

Our experiment uses a picture -cued question^response task of the kind 
used by deVilliers, Roeper and Vainikka (1988). The child listens to 
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-stories" about enimals; each story consists of a sequence of four 
sentencL, «^rac^mpani;d by a picture. While looking at the last picture 
the chuS i. «ked a potentially ambiguous question, designed to probe his 
knowledEe of syntactic conditions on movement. 

There arfthree conditions in the experi,«.nt with three stories for 
each condition. A sample story from each condition is given in (ZA-C) . 

2. A -- Temporal adjunct island 

Story: The fox ran down to the river 
First he ate an ice-cream cone 
Then he whistled a tune he'd heard on the radio 
The fox felt pretty happy. 
Question: What did the fox eat before whistling? 
Potential answers Upstairs: icecream 

Downstairs: a tune 

B -- ask plus complement in the verb phrase 

Story; The zebra was feeling happy 

He just wanted to hug and kiss everyone 

The zebra asked the lion: "Shall we kiss the 

monkey? " 

The zebra was a kind animal 
Question: Who did the zebra ask to kiss? 
Potential answers Upstairs: the lion 

Downstairs: the monkey 

C plus temporal adjunct Island 

Story: The elephant liked to work 

She asked the tiger: "Shall I help the horse carry 

chose boxes?" 

The tiger said "Yes!", so the elephant helped the 
horse . 

The elephant was tired at the end of it all. 
Question: Who did the elephant ask before helping? 
Potential Answers Upstairs: the tiger 

Downstairs: the horse 

For all three conditions (A-C) , the verbs in both the main and 
subordinate clause are optionally transitive. As a result each question 
has two logically possible answers - an "upstairs" answer, where the 
question word is taken to refer to the object position of the main clause, 
and a -downstairs" answer, where the question word is taken to refer to 
the object position of the embedded clause. In conditions A and C, where 
the embedded clause is a temporal adjunct, only the upstairs option is 
permitted in the adult grammar of English. ^ In condition B where the 
embedded clause is a complement to the main clause verb phrase, the question 
is genuinely ambiguous in the adult grammar, and either upstairs or 
downstairs answers are permitted. i j i 

Our test of knowledge of the temporal island condition Involves 



evalu&ting children's performance across the three conditions. Under the 
temporal island condition, ve expect only upstairs answers to conditions A 
and C. Condition B gives ua a control that preference for upstaics answers 
to conditions A and C is not simply a reflex of a preference for making the 
question word refer to a position inside a main as opposed to subordinate 
clause. In combination^ conditions A« B and C give us some measure of the 
generality of the constraint- -1, a whether or not apparent obedience to the 
constraint can be explained in terms of lexical preferences (preferences for 
particular verbs being construed as transitive). The adjunct island 
conditions A and C vary the type of predicates involved (two action verbs 
such as fiji£ ^ot A and one action verb and the verb for C) . Since the 
same predicate types were used in both 5 and C, any difference in amount of 
downstairs answers for B vs. C is unlikely to be due to lexical preferences 
concerning whether particular verbs are transitive.^ As an additional 
control against lexically* dependent results , half the subjects received 
materials with temporal adjxmcts Introduced by the preposition l2£L£fiCfi 
half received materials with the preposition M£££; thxxs for half the 
subjects the probe questions for the examples of conditions A and C were as 
given in (2) and for the other half the questions were, respectively, "What 
did the fox whistle after eating? and "Who did the elephant help after 
asking?") . 

Thirty 3-5 year old children were tested (10 threes, 10 fours and 10 
fives) . The pictures for each story were bound in a 8 1/2 x II 1/2 inch 
folder; the experimenter (JS) turned the pages of the folder for the child 
as she read the story to the child* The folders were shuffled to produce 
an Individual order of presentation for each child , with the constraint that 
no runs of more than two stories in any condition were permitted. If a 
child did not respond on first presentation of the story, the folder was 
returned to at the end of the experiment for a second (and, if necessary, 
third) trial. Sessions were tape-recorded. 

II. 2 Results 

Table 1 gives tbri results of the experiment In terms of the percentage 
upstairs, downstairs and •'other" responses for the three conditions, by age 
group. We accepted as upstairs or downstairs answers responses that were 
not completely faithful to the content of the story, but which were 
plausibly an answer to one but not the other of the two predicates In the 
question (for example , the answer "a song" would be scored as a downs fairs 
answer to the question for the story in 2A) . In all , there were 26 non- 
exact answers of this type (9.5% of the total data, Including failures to 
respond) that we accepted as upstairs or downstairs answers. 

The percentage figures for conditions A and C (Table 1) show that by 
age five years children are very clear-cut in their obedience to the 
temporal Island constraint; moreover , the results for condition B indicate 
that this is not simply the result of a preference for extraction from the 
main clause . The results for the three and four year olds are less clear- 
cut, but nonetheless show the same pattern as that for five year olds. As 
the figures in Table 1 show, the main development over age was for Other 
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responses to be replaced by upstairs responses, for all three conditions. 
There was a significant main effect of age for upscjirs answers 
(F(2 27)-9 65 p < .001) but not for downstairs answers (F(Z.2/)-l. /z, p 
< 20) Whether the child received materials with the preposition hsXsxs. 
or' after had no significant effect of proportion of correct (upstairs) 
responses for either condition A or C (there was a very small trend in favor 
of more correct responses with before) . 

TABLE 1 
Percentage Responses 
by Age 



Condition A 
U D OT 



Condition B 
U D OT 



Condition C 
U D OT 



3 yrs 50 13 36 

4 yrs 60 7 33 

5 yrs 90 3 7 



37 43 20 
23 53 23 
53 40 7 



47 20 33 
70 7 23 
100 0 0 



U - Upstairs; D - Downstairs; OT - Other 

Table 2 summarizes the distribution of children In terms of individual 
response patterns over the three conditions. We took as criterion for 
knowledge of the constraint a response pattern with a least one downstairs 
response for condition B and both a greater number of upstairs responses for 
condition A than for condition B and a greater number of upstairs responses 
for condition C than for condition B. Of the 20 possible patterns of 
responses that were "pass" patterns by our criterion, 13 were exemplified 
among the 19 children who met criterion. 



Table 2 
Number of Children with 
"Pass" Response Patterns 



3 years 4 

4 years 7 

5 years 8 

We wish to argue that our results indicate that by age three years 
children obey the adjunct island condition. By the logic that takes 
obedience to the constraint as a diagnostic of movement in the syntax, 
children at this age are forming questions by a movement operation of the 
same type as that in the adult grammar of English. 



XII, Discussion 



The development of movement rules has recently become a hot topic in 
language acquisition studies. A series of questions and proposals have 
come out of the literature of the last three or four years, including; 
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1. At « young age (say, before four years) children learning English- 
type languages &ay lack movement (Roeper 1986; deVilliers* Roeper and 
Vainikka 1988). 

2. Ulthln languages with movement as an operation between deep 
structure and surface structure, movement may develop at a different pace 
in different languages and different constructions (Wcissenborn 1988; 
Labelle 1988; GoodXuck and Behne 1988; Wexler 1988, 1989). 

3. Constraints on movement may be violated (Wilson end Peters 1988). 
We will not attempt to discuss all of this literature, but we need to 

address a basic question. Ue have argued that children as yoting as three 
obey the temporal adjunct island constraint and fro® that we have concluded 
that children at that age have established movement between deep structure 
and surface structure as an operation In their graimars. How can this be 
reconciled with the claims above, particularly claim (1) (that children may 
lack movement) and claim (3) (constraints may be violated)? 

Roeper 's (1986) claim that children may lack movement was based on 
the fact that some children aged 5*7 Interpreted who and the pronoun hfe as 
coreferential in an experiment that tested strong cross-over sentences such 
as, 

3. ^UhOf does he^ think has a hat? 

The ungrammaticality of such sentences (on the coreferential reading) is 
generally taken to result from a violation of principle C of Chomsky's 
binding theory (see Lasnik and Uriagereka, 1988 for sunaaary and discussion); 
that is, from the ungrammaticality of binding the trace of sbfi with the NP 
he . If children do not have movement, and hence do not have traces, 
sentences such as (3), might be permitted without any violation of 
grammatical principles; Roeper proposes that an unpronounced pronominal 
element (pro) may occupy the position of trace In the child's grammar. 

We do not have any neat solution to Roeper* s data, but we believe the 
weight of the evidence supports movement (and traces/bound variables). In 
addition to our results, In one experiment Roeper found that children who 
gave answers in violation of the cross -over constraint also gave multiple 
answers to questions such as (3), an interpretation that (as Roeper notes) 
will surely require a variable In the linguistic representation. Possibly 
the errors made by the children in Roeper 's experiments were some kind of 
performance error. (C. HcKee informs us of pilot data from an experiment she 
is conducting with D. McDanlel that suggests children's errors with strong 
cross-over are per f«irmance abased) .'^'^ 

Wilson and Peu^rs 1988 report the case of a three year old child who 
went though a period of moving a noun to the front of the sentence, 
stranding in some cases determiner material (4a), and in others leaving 
part of a compound word behind (4b), 

4. a What did I get lost at the, Dad? 

(cf . I got lost at the store) 
b What are you cooking pan? 

(cf . You are cooking pancakes) 
Taking island constraints as diagnostic of movement, these examples are 
not in fact evidence against movement , but evidence of an Incorrrect 
conception of what gets moved. As Wilson and Peters observe, errors such 
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as those in (4) will result if the child is not aware that maximal 
projections, rather than heads, are what move. This does not, however, 
really lessen the oddity of the errors in (4). It is tempting to draw 
coj-parison with various typ«>s of incorporation processes in many languages. 
**ereby nouns may be incorporated into verbs, stranding determiners, etc. 
(see Baker 1988 and references therein for many examples). However, the 
analogy is no more than an analogy. Incorporation is a 

lowering/morphological operation. The movement in (4) involves raising 
presumably into Comp; no Engiish-type languages we know of permit such 
questions- and possibly such questions are ungramaatical in any language. 

IV. Suonary and conclusion 

By the test of obedience to an island constraint, we have argued that 
children learning English have movement in the syntax as early as three 
years. Thtis children aged three have formed a grammar that is similar in 
a fundamental way to the adult grammar they are exposed to. This does not 
mean that they have nothing left to learn. Data such as Wilson and Peters' 
presents an interesting challenge for a common assumption in language 
acquisition studies that is, that the child's developing grammar should 
always fall within the range of language systems exemplified in adult 
grammars. Children should not have "rogue grammars", to borrow a term from 
Finer (1989) . Whether such a constraint on child grammars can be sustained 
in i'-s strongest form in the face of data such as Wilson and Peters' seems 
to us an interesting question to pursue. 
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Footnotes 

1. Ours is not the first attempt to establish children's sensitivity 
to islands, particularly subjacency. Several studies have looked at 
children' s sensitivity to constraints on extraction from NPs, with results 
that are largely ambiguous or indeterminate (see Otsu 1981; Crain and Fodor 
1984; Goodlurk. to appear). Perhaps this reflects the fact that the 
constraints tested in those studies are subject to a degree of cross - 
linguistic and even indi>'idual -speaker variation even within languages with 
movement. Such variation suggests that the superficial form of the 
constructions involved may be amenable to more than one analysis, and thus 
present a special challenge for the learner who has to figure out which is 
the correct analysis for the language/dialect s/he is learning. 

2. A complete set of materials is available on request. 

3. The temporal complement structure in our materials is ambiguous 
between a verbal and nominal gerund structure. This ambiguity does not 
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affect the basic point we make concerning islands and movement, although 
the details of structure that the children are reacting to remains to a 
degree indeterminate in a way that may have sizbstantial consequences for 
understanding other areas of development (see Uexler 1989) . 

4. In fact, condition B contained two stories with the matrix verb 
ask and one with the matrix verb yant . Thus upstairs answers for one token 
in the condition Involved extraction from subordinate stjbject position, 
rather than matrix object position. Ue included one token with want since 
we were Initially not confident that aaJs would produce enough lower object 
extractions to provide the control we needed (see below); deVilllers, 
Roeper and Valnlkka (1988) report 70% of responses to questions exactly of 
the form in 2B involved taking the question word as main clause object. We 
obtain a somewhat higher proportion of lower-object interpretations with 
condition B {s e below). Each token contributed to the total lower object 
extractions, with one token with ask contributing somewhat less than the 
other token with ask or that with want . 

5. We werfs particularly concerned that in conditions A/C children 
might jump at the oialn clause object position as a location for the 3£ji- 
word, without listening to the whole question (i.e. they would plug the 
wJl-word in as object of the main clause as soon as the matrix verb had been 
input) . Literature on sentence processing from Fodor (1978) onwards argues 
that this is a real possibility and it may be the source of some correct 
answers for conditions A/C, although it plainly cannot account for any 
difference we find between B and C. One response was categorised as 
••Other" because the child clearly jtucped the gun and responded before the 
experimenter had finished the question. 

6. We Itave open here whether those errors that do occur for 
Conditions A and C can be dismissed as performance errors; an error on 
these conditions is always compatible with a recency effect (responding to 
the last -mentioned predicate in the test question). We included a follow- 
up question to condition C, to test .;hether errors correlated with generally 
poorer recall of the story. Due to administrative error, we do not have 
complete data for the follow-up and can draw no firm conclusions from it. 

7. In a longer version of this paper (ms. April 1989) we sketch a 
combined competence/performance account of such errors. 

8. DeVilllers, Roeper and Valnikka (1988) discuss other data In the 
context of a no-movement account of early grammars. For reasons of space 
we will not discuss th^lr arguments here, although we believe their data 
is accountable for under a grammar with movement. Roeper and deVilllers 
(1989) present some data on extraction from small clause vs. nomlnalization 
structures for 4-6 year olds that they suggest is evidence for movement. 

9. A less radical analogy might be between movement of N and V 
raising, as in soifie analyses of the verbal system of French and other 
languages (for example, Pollock, 1987). 
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THE SONORITY CYCLE IN THE ACQUISITION OF PHONOLOGY 

Gita Marlohar4joiio 
Cornell Universlly 

0. Introduction 

It is weU-known that childxtn use syllable stnicture as a unit of organization from the 
eaiiiest stag» of laosuage devdq>Q^t In this paper we show that the develc^n^nt of 
syllables over timefollows a ccmstraint which has been obs«ved to hold on syllable 
stnicture cxoss-linguistically. We suggest that this can more peoerally be viewed as the 
result of a constraint cm the mental rei^esentadcm of language, i.e. a {mncipte of Universal 
Grammar, as prop^d by OicHnsky (e.g. 1986). In secdcKi 1., we introduce a recently 

gmposed Omstramt on SyllaUe Structure, namdy die Sonority Cycle (C!«d^& to appear, 
enceforth SC) and iUustrate how it accounts for syllabic stnicture aooss languages. In 
secd(m 2. we show tow die SC makes several p:emcd<»s for child language a»iuisition, 
when viewed as a {Hinci^e of Univosal Graimnar. In s^on 3. we i»esent smit data 
from die literamre as well as from an ongoing lon^tudinal study to suggest that the 
predictions for acquisition are borne out, thus providing prelinnnary sumx>it for the 
postulatbn of the Sonority Cycle as a omstraint oa the nienmlrqnesentation of language. 

1. The Theory: The Sonority Cycle 

In phonological th«>iy, sonority, defin^i as a scalar feature distinguishing various classes 
of segments, was conceived j^imazily to explain prefem^ patterns of syllable structure that 
have been obsoved cross-linguistically. The Sonority Sojuencing Principle, cmginally 
found in the work of Sievers (1881) and Jespersen (1904), stat^ that within the syllable, 
segments should increase in sonori^ as one proc^ds firom the maxgins to the peak. The 
constraint we consider in this paper is a reformulation of the Sonority Sequencing 
Principle, namely Uie Sonority C^le prqiosed recently in Qements 19S8. It states that the 
prefmed syllable type rises sharply in sonority at the beginning, but drops gradually 
towmi the end giving tl» pattern illustrated in 1. 

1 . The Sonority C^ycle (Dements 19S8) 

"...the sonority profile of the preferred syllable type rises sharply at 
the beginning and drops slowly toward the end." 

In this section wejive a brief overview of the deflnidons and principles underlying the 
Sonority Cycle. Qements proposes that the sonority rank for each class of segments be 
derived from a set of binary features and measured in terms of the sum of the [+] 
specifications for each feature. He th !s arrives at the classiHcation in 2. whereby 
obstruents rank lower in sonority than nasals, nasals rank lower then liquids, liquids rank 
lower than glides and glides rank lower than vowels. 

2. Major Oass Features in the Definition of Sonority (Qements 1 988) 
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O = crtjstrucnts. N := nasals, L = Uquids, G = Glides. V = Vowels 

i; a<^ts^5^Sffi*ti^ basic unit for which sonority is measured is not Ac syllable 
£ctf^& to^ilable, ie. initial and final dcmisyllabies as defined m 3. below. 
Here! *c syllable is divicfcd into two oveiiaH>ing parts, shanng the nucleus. 

3 " A demisyllable is a maximal sequence of tautosyllabic scjpients 
of the form Cm ...CnV or VCm- Cn. where n > m > 0. 

-nius. in the closed syllabic mm , the initial demisyllable conasts of the 
the fikal demisyllable is fmiiHsd by the sequencer. Using the d^yllable as opposed to 
the syllable aUows for a differentiation in the defmitiai of optwn^ty for onsets the one 
toScodas ai the other, a phenomenon that has been att^ed <^:^°Ff^y/,f ; 
Grecnbwg 1978). Each dwnisyUable type is assigned a value D, measured m terms ot me 
dispersion in sonority within it as s^ m 4. 

4. D values for Initial and Fmal Demisyllable Types 

OV VO = 0.6 

NV VN = .11 

LV VL = .25 

GV VG = 1.00 

The difference in optimaUty between initial and fmal dcmisyUables is framaUz^ in Ac 
IMspersion Principle which states that the prefernai initial demisyllable mmumzes D, ™« 
the mefcrred frnJ demisyUable maximizes D. Demisyllable types can now be ranlted for 
optimalig or conversely, for complexity, in terms of their sononty prc^iles, resulting in the 
ranking illustrated in S. 

5. Cwnplexity Rankings for Initial aiKi Final Demisyllable Types 

ID C FD C 

OV 1 VG 1 

NV 2 VL 2 

LY 3 VN 3 

GV 4 VO 4 

ID = Initial Damsyllable FD = Rnal Demisyllable 

C = Complexity 

Here, the numbers indicate relative complexity, with tht lowest number ^fjfgf^^ least 
complex (hence optimal) demisyllable type The complexity J»f«f 
member dcmisyUables ( i,e. consisting of one segment only): an mmal demisyllable 
consisting of a vowel (e.g. in the syllable am, the initial demisyllable is the vowel a ) is 
assigned die complexity measure 5; a final demisyllable consisting of a vowel (e.g. in the 
syllable ma the final demisyllable is a ) is assigned 0. 
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1.2. Cross-lingulstie Preferenm , u u 

Severai ooss-Iiiiguisticaliy observed phenomena can now be accounted for duectiy by the 
SoKHityCyde. to this paper we will focus on three: 

1. The CV syllable is the least conmlex, hence "unmaiked" syllable type. 

If the ccHoplexity roeasme of a syllabic is drfincd as the sum of the complexity noasures 
of its initial donisyllable axKl its final demisyllable, it becomes pebble to rank syllable 
types by U»SonOTity cycle. In particular, the SC predicts tlm any syllable with an onset 
and without a c»da, for example pa , has a lower complexity n»asure than any syllabic 
witlK>ut an onset and with a a>da, for example op. This can be seen by comparing the 
cmnplcxity sooes in 5. above, for the most complex qwn syllable type to that fiw the least 
complex closed syllable type (s^ 6.) 

6. The aanplexity measure for any pven syllable is tlw sum 
of the compleidty measures of its id and its fd. 

The most complex CV is less conaplex than tte least COTiplex VC : 
most ccMq)lcx CV : GV. GV(4) +V(1) = 5 
least COTiplcx VC : VG= V(5) + VG(1) = 6 

Thus, the S<xiCHity Cycle predicts the CV syllable to be the least complex syllable type. 

ii. The Sonority Cycle accounts directly for what has been termed the Maximal Onset 
Principle. This principle requires that the sequence VCV be syllabifiwi as V.CV, 
rather dian VCV This can again be seen by a comparison of rankings for initial 
demisyllables and fvasl demi^llabl^ in S. 

iii. The Sonority Cycle accounts for the Syllable Contact Law (Hooper 1972, Murray and 
Venneman 1983), which states that the preferred contact between two consecutive sylVoI^ss 
is one in which the end of the first syllable is higher in sonority than the beginning of thvr 
second, thus showing a decline in sonority transsyllabically. 

2. The SC as a Principle of Universal Grammar 

As mentioned above, sonodty was conceiv&i primarily to explain prefixed syllable r/pcs 
cross-linguistically. What is the relevance of the Sonority Cycle to acquisition? Clements 
proposes the Sonority Cycle as a universal (ra&er than a language-specific) principle, and 
imputes it to the implicit (rather than '•conscious**) knowledge of ^eakers. It can thus be 
conceived <tf as a principle of Universal Grammar in the sense of Chomsky (e.g. 1986). 
UG principles have in recent linguistic theory been defined as constraints on the mental 
representatkjn of linguistic units. Extending Ais definition to the Sonority Cycle, it could 
be viewed as an initial constraint on possible syllable structure. This constraint would then 
subsequently be relaxed as the child is prescnt»d with examples violating it. that is. by the 
presentation of positive evidence that the language allows syllable types which diverge 
from the optinml type as specified by the Sonority Cycle. Under this view, the SC makes 
several verifiable empirical prediction for language acquisition. Extending the 
generalizations stated in i - iii above to acquisition it is predicted that phonological 
development should be guided by the following principle: 
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(a) CV syllables should appear bcfbrc VC syllables 

(b) a VCV sequent wilibc syllabified as V. CV rather Aan VC V 

(c) the prefoied ccMitact bctwe«i two consecutive syllables is <me 
where the ei»i of the fim pliable is higher in scxiority 

than tte beginning of the ^ond. 

3. The Data . ^. ^ j.^ 

In this section we will present s(xne data supporting the above predictions. 

3.1. Prim«cy of the CV syllable , . ^ . . 

The fim predicticm can be translated to state that the CV syllable is the unmarM one. i.e. 
the one the chUd wiU start with, since it represents the optiroal syllable tyi» as defuied by 
the Sonority Cyde. The Utcrature on child phonology widely att^ts a nMiicedpreferena 
fOT CV syllables v/hich extends from Ac babbling pwiod ihrou^ cariy meaningful speech, 
to later stages in acquisitioa when language-specific nile leaimng is well in progress 
yis). This preference has been noted in ctoss-s^omI as vs^ as lonP^i^ 
experimental studies observing larger groups of children (Wimtz ami Irwin 1959. Stoel- 
Ganmon 1985. Ingram 1974) and in the classical diary studies of smgle cWldren (cf. 
Leopold 1947. Velten 1943. Smith 1982 etc.). Furtheraiore. it has ton observed m 
chUdren of many different language backgrounds (cf. Lodce 1983, J^obson 1968), and. 
sonMwhat surprian^y. in the babbling of deaf children (cf. Syken 1940). 

3.1.1. CV in the Babbling Stage ^ . ^ , • ♦»,. 

It is of some interest that the late babbling period, i.e. the penod of vocahmuon in the 
ixMHith (cm- so) priOT to the onset of meaningful speech should be mariccd by CV syUables. 
This has often been taken as evidence that Jakobson's fundamental dissincncm ottv^ 
babbling and eariy speech was basically incorrect (cf. de Villiers and de ViUlm 1974. 
Menn 1932. etc.) The babbling period is described by Jakobson ^ jonjaif*";!^ "J 
astonishing quantity and diversity of sound productions." He cites Gregoirc s (i^iV) 
obsemtion tifiat at the height of the babbling period the child "is capable of producmg all 
conceivable sound". The onset of meaningful speech, by contrast, is characterized 
acccHding to Jakobson by a drastic reduction in the sounds produced * He attributes this to 
the diild's merging system of phonemic oppositions. 

The claim of unconstrained babbling has since been challeitged by many researches (ct. 
Oiler et al. 1976), who found that while infants do produce segments which are absent 
from the language of their particular linguistic community, such segments ocoff only 
occasionally. Preference seems instead to be given to those segments which ^ 
predominate early noaningfui speech, i.e. stops and nasals. This has led most r^^J^^ 
to postulate a continuous transition from babbling to eariy speech rather than the abrupt 
qualitative change from chaotic sound production to stmcnired vocalization hypothesized 
by Jakobson. This continuity seems to hold for syllable structure as well: For example, 



1 It should be mentioned that Jakobson seemed to restrict his observations to the 
production of segments rather than to syllable type. 
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Locke (1983) writes that the j^efCTcncc for CV syllables is "one of the ihotc compelling 
patterns'* in the babbling of inf^ts as weU a« in early speech. Stoel-Oammon and Cooper 
(1985) zepoit Aat in late babbling, CV syllables occur mm;h more irequently than single 
NTs or CVC syllables. This fact has also been pointed out by CnittemSen (1970). 

3.1.2. CV Syllables in Esriy Meaningful Speech 

The evidence for the predonunasce of CV syllables in eariy child language is equally i^U- 
attested. Surveys of phondogical processes in language acquisition (like Macken and 
Foguson 1982, de ViUieis and de VilUers 1974), etc. invariably point out this fact To cite 
an exan^le, Locke (1983) reports &at in the SO woid vocalization of a Czech child, 92.8% 
of die items were CV ^llables. 

The child's preference for CV syllables is attested by two phenoo^na: predominance of 
CV in ^)ontaneous early utterance, and the structure changing processes which conform 
(adult) non-CV form to CV ^ittems. The tsmit comroonly-cit^i processes in the literature 
in this regard are cluster reduction, Unal consonant deletion and reduplication, all 
charactoistic of early child language cross-linguistically. Some examples fix>m the 
literature are given below. 

7. FinftI consonant deledon: 
English: 

bird -> bo (Ingram 1974) 

dog ~> da (de VilUers and de ViUiers 1974) 

goose ~> gu (Branigan 1976) 

hi ~> ha (Branigan 1976) 

bath ba (Locke 1983) 

French: 

plaw -> fa (Lewis 1936) 
Slovenian: 

bombon -> bo (Kolaric 1959) 
(b) nuster.Teduction bv V-epenthesis: 
English: 

e.g. blue -> belu (Locke 1983) 
(C) Quster reduction by C deletion: 

French: English: 
pied /pje/ --> pe (Lewis 1936) tree -> di (Smith 1982) 

taxi -> gegi (Smith 1982) 

Slovenian: 

mleko "> mcko (Locke 1983) 
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English (Ross 1937): 

b»ch->bihi 
dog — > dogo 

Each of these otocesscs changes some adult sequence into a CV patlcp. Under the 
h^othcsis we £c considering, the preference fwCV syllable Wd i« the result of an 
iiSalowatraint on the mental representation of the syUable as dcfim^ by Sononty 
Cyde. SuroortfOT our hypoAcsis would be found if it ccHild be shown to 
is not somSow due to inpuu or to a constraint on articulation. While obviously such 
evidence is hard to find, there are some studies which suggest Aat ourhypothesisis 
correct Thus, in an early study of deaf chUdren. Syken (1940) determined that CV 
syllaldes predwninatc the babbling of deaf 3-4 year-old childrwt This would argue a^aiiKt 
the hypothesis that CV syllables are preferr«i due to input ^e. ti^ pretownancc m the 
speechof caretakers). Som support also coniK from eitpcrimwits on the pcrcqjtion ot 
sp^ categories by young infents (2-6 ninths) which suggc^ diat thwc is sensm^ty to 
e5^lSI even it that eariy a stage (cf. Eimas 1984, KuW 1980. M^Uer and Eiia^ 
1980). While this is only suggestive, such studies indicate that sensitivity to the 
syllable is to a certain degrw imiependcnt of aniculatory ccmsidcraiicMis, and would thus be 
consistent with the hypothesis that proclivity to certain syllable types is the result of a 
ctmstntint on mental representation. 

3.13. Beyond CV Syllables . ^ 

Another fact which cohexes widi the prediction that the CV template constrains phonemic 
acqui^d<m is &e imbalance in the invcntoiy of consonants in initial and find positMHU cv«i 
ate chiWren produce CVC syllables fitcly. This has been noted by Stoel-GamnKjn 1985. 
Ingram 1981. Shibamoto and Olmsted 1974. Winitz and Irwin 1959. Brampn 1976). A 
typical example from die acquisition of EngUsh is the foUowing: During a stage where a 
child has voiced and voiccles; stops, severalnasals as well as glides in imtial ^non, sflie 
will typically only have voiceless stops and perhaps one nasal in final position. Stoel- 
GammcHi (1985) statistically calculated consonant frequency in the two syllabic posmtms 
and reports that for labials and alveolars (i.e. |-i-antericff3), the diffwem^ in use m imual 
versus final poation is significant at p <.O02. Similar data have been repcst^ for the 
acquiation Pucrto-Rican Spai ish. Andason and Smith (1987) measurwi the occuiycw^ 
of consonants in relative syllable positions in the speech of 2-year-olds, and found that 
56% were pnxluccd in -syUable-rsScasing- position (i.e. imtial denisyllabic, e.g. Mob), 
whereas only 14% appeared in "syllable-arresting" position (i.e. final demisyllable. t.g. 
aM), with 30% in what they tenned -ambisyllabic- position. The example they give for 
this position is die /I/ in Ma, and might tiius in fact have been syUablc-imtiai as well. 
These results may have been in part (^used by the f^t that Spanidt has predommantly 

syllables. However, tiiey report Oiat the children also omitted ta^et conwnants m fmal 
demisyllables more frequently than target consonants in initial demisyl awes. 
Furthermore, while stops, fricatives, and nasals appeared fiwly m imtial dwmpolabl^, me 
majority of consonants produced in fmal demisyllables (52%) consisted of Aj/and fU. 
They also report a lower rate of accuracy in die production of consonants m fd s than m 
id's. Overall, tiien. die Spanish data are consistent witii die English data, amting toa 
higher occurrence of consonants in initial demisyllable position and greater difficulty with 



consonants in final position. This phenomenon can be explained under the view that CV 
but not VC is xanksd optimal by the Sonmity Cycle. 

3.2. The Maximal Onset Principle 

We will now turn to samt data supp<»ting the Sonority Cycle as manifested by the 
Maximal Onset PriiKaplc. The data are fsom Stembcrgcr (1988) who noted the following 
processes in &e speech of his child Gwendolyn. 

3.2.1. Word-final resyliabiflcalion: 

G went throu^ a sage whine V-initial utterances were obUgwily preceded by an inserted 
glottal mp. When this became qitiiMial, thoe was a tendency for final consonants to be 
resyllabified with die following wocd if it began with a V. 

8. ...find us ~> [rai.nAS] 
...look at -> Qctat] 
...ann is [au.nu:] 

3.2.2. H-fusion: 

From the age of 2;6.8 to 2;9.19 G resyllabified final voiceless stops with the following 
syllable if it began with /h/, e.g. 

9. ... about him -> [ba-thim] 
..Tight here ~> [walthi] 
...want hold -> [wa. tha:..] 

3.2.3. Liaison: 

G ncmnally deleted word-final /d,2, nd, nij. However, when the following word began in 
a vowel, she would prtmounce them, resyllabified to id position. 

10. ..head over ~> [ha:, dou...] 
...untied it -> [?An. thai, dit] 
...stand up ~> [thi:. n^] 

In all the above, the strategy is to 'repaii' initial demisyllables of the last optimal shape, i.e. 
GV or V (rank 4 and S) by maxunizing the cmset with the addition of an c^struent or nasal, 
resulting in id's of rank 1 and 2. If this strategy turns out to be a comnK>n one in child 
speech, this would provide strong evidence for a constraint on the shape of id's, as 
^>ecified by the Sonority Qr cle. 

3.3. The Syllable Contact Law. 

In this section we present some data from Jenny, a child who participated in one of our 
ongoing longitudinal studies. Jenny was chosen b^use she did not have consonant 
clusters productivdy, and we were interested to find out if their ememt^ence in her speech 
would in any way follow die predictions of the Sonority Cycle. Here we report only a 
small part of our findings, bearing evidence for what is predicted by the ScmoriQr Cycle for 
transsyllabic consonant sequences. 

When we started the study, Jenny had no initial clusters, reduced certain medial clusters 
and had consonant + /s/ clusters in word-final position. Of interest to us are ha* medial 
clusters: Jenny reduced all her VO.OV sequences to V.OV. Some examples are shown 
below. 
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1 1 a. Jenny, age 3.2, Medial Ousters: 

vo.ov-->v.ov . 

toothpaste -> (tu.pc^t] 
basket --> [beui] 
footprints --> [ftf.pms] 
footsteps ~> [fisr.tkps] 
haveto--> [ha.tul 

11 b. VN.OV 

blanket -> [bsn.t«t] 
envelope -> (ei}.v3.1ot] 
imnbow~> [re*m.bo] 
dancing shoes -> [dxn.s^ fuz] 
monster -> [mAn.t«] 

Obstruent deletion occurred both inside the word as well as across words, as can be seen 
from the last example in 1 la. At the same time, Jenny allowed VN.OV sequences freely, 
as seen in 11 b. Note that the consonants which were deleted from the VO.OV sequences 
were otherwise i^esent in her speech, thus barring the pos^bility that an overall production 
constraint may have been at work. For example, /k/, produced as a retrpflex t (velar 
fronting) occurred in words like can, .g^mfi, msJSJt^ package, etc. A/ in words Uke 
toothpaste, ifia. m etc. M in cn^dopfi. The fact that she allowed VN.OV sequences 
furthermore shows that it was not a simple constraint against two consonant clusters. 
Rather, Jenny sccm^ to restrict her transyllabic clusters to the more optimal type, as 
defined by the Sonority Cycle, i.e. declining in soncnty. 

4. Summary. . . , j , 

The data presented in this paper, taken from several studies on phonological development 
suggests that child language acquisition is constrained by the same principles which have 
been found to hold on syllable structure cross-linguisticaily. In particular, we have 
focussed on the predominance of CV syllables in babbling and eariy meaningful speech, 
the imbalance of inventories of syllable-initial consonants as oppos«i to syllable-final 
consonants, and several processes in child speech which have the meet of repairing ^tain 
pliable typK which are defiiwd as non-opdmal by the Sonority Cycle, We have suggested 
that the hypothesis of the Sonority Cycle as a constraint on the mental representation of 
syllable structure can provide a unifiol explanation of these data. 
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AN ACOUSTIC ANALYSIS OF YOUNG CHILDREN'S 
PRODUCTIONS OF WORD STRESS 

Karen E. Pollock, Diane H. Brammer, and Carl in F. Hageman 
University of Northern Iowa 



Prosodic phenomena such as stress have tended to receive little 
attention In the literature on child phonology. Word stress, also 
sometimes called accent or stress- accent, is defined as giving 
orominence to one or more syllables of a multi -syllabic word. In adult 
English, stressed syllables can be identified by several acoustic 
characteristics: ^ , ^ , 

1. Intensity (stressed syllables may be louder). 

2. Fundamental frequency (stressed syllables nay be higher or lower 
in pitch). , , 

3. Duration (stressed syllables may be louder). 

4. Frequency spectrum (vowel quality in stressed syllables may be 
more distinct). . 

In adult English, the actual use of these characteristics varies 
greatly. Any combination of these factors may be used to mark the 
stressed syllable (or syllables) in a word. 

Not much is known about how or when children make use of these 
acoustic features to mark stress in words. Allen and Hawkins (1980) 
have suggested that children have particular difficulty in the reduction 
of unstressed syllables, that is, in decreasing the length or reducing 
the vowel quality of unstressed syllables. They observed that young 
children Instead tend to either delete unstressed syllables al together 
or to produce them with stress. ^ ... 

In a study of five children between two and four years of age, Allen 
and Hawkins (1980) found that correct reduction of unstressed syllables 
ranged from only 35 to 65%. They also noted that the tendency to 
completely delete unstressed syllables occurred most often In word- 
Initial position (e.g., [wel] for am). , . ^ , , , 

In another study, Allen and Hawkins (1980) looked at children's use 
of fundamental frequency as well as duration. In words produced by 
three children approximately three years of age, stressed syllables were 
both longer in duration and higher in pitch. , ^ . 

In both of these studies, real words were the focus of analysis. In 
later studies (Allen & Hawkins, 1980), nonsense words were constructed 
to allow for control over stress placement. Words were identical in 
segmental content, but differed in stress placement (e.g., [ taki] and 
rta'kil). Data from English speaking children from approximately three 
to seven years of age Indicted that the children had little difficulty 
perceiving the difference between these pairs of words. However, some 
of the children had difficulty producing the words with second syllable 
stress (e.g., [ta'ki]). On the basis of these studies, Allen and 
Hawkins proposed that children are operating with a trochaic constraint, 
and are biased towards words with falling stress patterns. 
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Informal observations of young children's early attempts at two- 
syllable words have suggested that such words are often produced with 
two equally stressed syllables or with stress on the wrong syllable 
(e.g., Leopold, 1947; Menn, 1976). Two descriptive studies of children 
approximately two years of age have also reported this use of level 
stress or misplaced stress. Klein (1984) looked at the multisyllabic 
productions of a single English-speaking two-year-old, and found a great 
deal of variability. Some words were produced with correct stress, some 
with misplaced stress, and others with level stress. Interestingly, 
newer words and imitations of novel words showed the greatest amount of 
variability. Words that were more established in the child's vocabul ary 
were produced with more consistent stress assignment. Hochberg (1988) 
looKed at the production of stress in four Spanish-speaking children. 
Spanish has a more even distribution of words with final and penultimate 
stress than English. At the beginning of the study, when the children 
were 19 to 22 months of age, accuracy of stress placement was 
essentially at chance level. The children were no better or worse in 
accuracy on words with final versus penultimate stress. Over time, 
three of the children improved in their accuracy of stress production. 
On the basis of these data, Hochberg argued that children do not show a 
trochaic bias in their productions, but rather have a "neutral start" 
and are unbiased towards any particular stress type. 

Both Klein's and Hochberg' s studies used perceptual transcriptions of 
stress. The analysis of data based on perceptual transcriptions Is of 
some concern. Inter judge reliability of stress transcription with young 
children is typically poor. Brammer (1988) found average Inter judge 
reliability for stress transcription increased with subject age, 
averaging 69% for two-year-olds, 74% for three-year-olds, and 83% for 
four-year-olds. One possible explanation for the poorer reliability 
with the younger children is that they may not be consistent In their 
use of acoustic features for marking stress, and therefore may be 
providing the listeners with inconsistent or unreliable cues. 

The purpose of the present study was to investigate children's use of 
three acoustic parameters in the production of two- syllable nonsense 
words. The specific questions addressed were: 

1) Which acoustic parameters (intensity, fundamental frequency, 
duration) are altered? 

2) Is there a difference in the use of these acoustic parameters 
across different age groups? 

3) Is there a difference in the use of these parameters when the 
stressed syllable is in the first position versus the second position of 
the word? 

Hethod 

Subjects were six children each at two, three, and four years of age. 
All were screened for age- appropriate language skills and normal hearing 
sensitivity. 

Eight novel CVCV words were created, controlling for segmental 
content and stress placement. All were of the shape CVCV. Two pairs of 
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cvnahles rbal - [fll and [bo] - [da], were used. Words were created 
bj aUenig thi pliceLnt of these' syllables within the word and 
altlring the placement of stress. The resulting exper mental words are 
lllm?n Table 1. Referents for each *«ird i^re unfam liar objects to 
the^h Idren {e.g., a plastic grip for a bicycle handlebar). 

ThrexDeriiient ias conducted in a quiet room while the subject and 
exDerijnenter played with both familiar toys and the unfamiliar objects. 
The experimental words were elicited through an imitation procedure. 
The eight words were presented in a random order, with the restriction 

that words with identical segmental structure (e.g., [ boda] and 

fbo'daiy were not presented consecutively. Each object was drawn from^a 
bag by the examiner accompanied with a phrase, such as "Here s a . 
With the younger children, spontaneous imitation of the experimental 
word often occurred. With the older subjects, imitations often needed 
to be prompted with the question, "What is it?" or "What s its name? 
Repeated presentations of the objects were made in an attempt to elicit 
at least three token productions of each word. However, it was not 
always possible to obtain three tokens for all subjects, due to 
inattention to the task over time. As a result, a different number of 
productions were obtained for each subject. Table 2 shows the number of 
productions elicited for each age group for both first syllable stressed 
and second syllable stressed words. There were slightly fewer second 
syllable stressed words produced overall, due in part to the tendency of 
several two-year-old subjects to delete initial unstressed syllables. 

All experimental sessions were audiorecorded for later acoustic 
analysis. Productions that occurred more than 15 seconds after the 
adult's model were not included in the analyses. Measures of peak 
fundamental frequency and peak intensity for each syllable were made 
using a Kay Elemetrics Model 6095 Visipitch. Measures of the absolute 
di rat ion of each vowel were made from wide band spectrograms (600 Hz 
aralyzing filter) using a Kay Elemetrics Digital Sona Graph Model 7800. 

Table 1 . Experimental words. Table 2 . Number of words elicited. 



'CVCV 


CVCV 


'bafi 


be'fi 


'fiba 


fi'ba 


'boda 


bo 'da 


'dabo 


da 'bo 



Age 


'CVCV 


CVCV 


Total 


2 


67 


54 


121 


3 


70 


65 


136 


4 


74 


81 


155 


Total 


211 


201 


412 



Resul ts 

The acoustic data were analyzed by three-factor mixed design analyses 
of variance (ANOVA) with repeated measures on two factors . A separate 
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analysis was conducted for each of the three acoustic measures. Age 
(two, three, or four years) served as the between subjects variable. 
Stress level (stressed or unstressed) and syllable position (first or 
second) served as within subject variables. 

Intensity. Each subject's mean peak intensity for stressed and 
unstressed syllables in first and second position is shown in Table 3. 
Results of the ANOVA for intensity revealed that the main effect of 
stress level was statistically significant, £(1,15) - 38.96. ft < .001, 
indicating that the stressed syllable was more Intense than the 
unsi^»"<»:' ed syllable. The main effects of age and syllable position wen 
not Si s if leant. However, a two-way interaction between age and stress 
level was significant, £(2,15) - 7.86, ft < .005. This interaction Is 
displayed graphically in Figure 1. The graph indicates that the 
stressed syllable was more intense than the unstressed syllable for the 
three- and four-year-olds, but not for the two-year-olds. No difference 
was apparent between the three- and four-year- olds. 

Fundamental Frequency . Table 4 shows each subject's mean peak 
fundamental frequency for the stressed and unstressed syllables in first 
and second position. The results of the ANOVA found the main effect of 
stress level to be statistically significant, £(1,15) - 11.28, ft < .005, 
confirming that the peak frequency of the stressed syllable was higher 
than that of the unstressed syllable. The iain effects of age and 
syl 1 abl e position were not significant. No Interaction effects reached 
the significance level of .05. However, the two-way Interaction between 
age and stress level approached significance, £(2,15) - 3.54, ft « .055, 
which suggests that the peak frequency of the stressed syllable was not 
consistently higher for all age groups. This interaction Is shown in 
Figure 2, and suggests that the effect of stress is present for the 
three- and four-year-olds, but not for the two-year-olJ?. No difference 
was observed between the three- and four-year-olds. 

Duration . The mean duration of the vowels in stressed and unstressed 
syllables in first and second position for each subject is shown in 
Table 5. The results of the duration ANOVA found the main effect of 
stress level to be statistically significant, £{1,15) - 127.02, 
ft < .001, indicating that stressed syllables were longer on the average 
than unstressed syllables. The main effect of syllable position was 
also significant, £(1,15) - 44.35, ft < .001. That is, the duration of 
the second syllable was significantly longer than the duration of the 
first syllable. The main effect of age was not significant. 

As with the other measures, there was a significant interaction 
between age and stress level, £(2,15) - 8.53, ft < .005. This 
Interaction is displayed in Figure 3, which indicates that the effect of 
stress level is strongest for the three- and four-year-olds, although it 
is also present to a degree for the two-year-olds. The interaction 
between stress level and syllable position was also significant, £(1,15) 
- 52.06, ft < .001. This interaction is shown in Figure 4, and indicates 
that the stressed syllable is longer If in the second position. 
Finally, the three-way interaction between age, stress level, and 
syllable position was significant, £(2,15) - 14.75, ft < .001. Figure 5 
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Table 3. Hean intensUy values (In dB) for each subject. 



Table 4 , Mean fundarcntal frequency values (in Hz) for each Subject. 



Stressed Syllable 



Unstressed Syllable 



Stressed Syllable 



Unstressed Syllable 



Age 


Subject 


First 


Second 


First 


SecofTl 


Age 


Subject 


First 


Second 


First 


Second 


2 


1 


52.00 


54.70 


52. 00 


52. 


30 


2 


1 


464 . 20 


495. 70 


454.00 


476.20 




2 


49.30 


48.50 


53.30 


44. 


60 




2 


325.80 


317.20 


367.30 


297.50 




3 


47.50 


48.90 


48.90 


48.20 




3 


297.50 


314.70 


303 . 50 


308.90 




4 


48.40 


46.50 


49.70 


50 


30 




4 


289.50 


250.00 


275.80 


300.60 




5 


50.00 


54.79 


52.20 


49 


90 




S 


308.40 


309.40 


2 / 7 . 30 


301 , 70 




6 


50.10 


54.00 


52.20 


50 


30 




6 


353.40 


316.00 


326.70 


388.70 




» 


49.55 


51.23 


50.95 


49 


27 






339.80 


334.00 


314.00 


345.60 






1.56 


3.68 


1.78 


2.64 




SO 


65.06 


83. SO 


o7 .96 


72. B4 


3 


1 


43.54 


41.45 


40.09 


38 


77 


3 


1 


ZBZ.9D 










2 


50.00 


49.90 


47.60 


45 


20 




2 


279.25 


293. H 


238.11 


250.08 




3 


53.36 


53.85 


50.54 


47 


00 




3 


273.40 


286.73 


2/0.36 


Oil 1 L<% 




4 


54.75 


49. S6 


47.44 


45 


50 




4 


335.50 


334.56 


263.22 


259,38 




i 


»8.83 


57.00 


9/ . £!> 


57 


69 




c 

9 


C f V ■ 






?8? 17 




6 


54.45 


62.75 


54.25 


48 


55 




6 


359.46 


435.25 


275.75 


269.00 






52.49 


52.42 


49.55 


47 


.12 






301.22 


314.52 


279.44 


259.41 




SQ 


5.22 


7.27 


6.03 


6 


12 






35.84 


64.12 


48.64 


13.87 


4 


1 


53.10 


52.10 


47.40 


48 


.90 


4 


I 


284.80 


293.30 


263.80 


255.90 




2 


54.50 


54.83 


53.20 


51 


.50 




2 


269.30 


272.30 


225.40 


258.50 




3 


55.60 


54.90 


50.21. 


51 


.50 




3 


277.90 


269.90 


240.20 


280.00 




4 


54.00 


55.40 


49.63 


48.84 




4 


255.30 


273.55 


255.80 


235.00 




5 


46.79 


48.85 


43.38 


46 


.77 




S 


301.50 


300.00 


285.28 


280.46 




6 


46.92 


52.54 


40.08 


48 


.54 




6 


442.10 


407.08 


291.58 


319.08 




H 


51-82 


53.12 


47.32 


49.86 




n 


305.15 


302.69 


260.34 


274.49 






3.93 


2.50 


4.82 


2.86 






68.84 


52.61 


25.52 


28.85 
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IN 
IN 




SUsssed UD$ife$s0d 

Figure 1, Two-way age by stress level 
interaction for intensity measure. 




figure 2 > Two-way age by stress level 
Interaction for frequency Measure. 
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fj ^lg S . Mean duration values (in cs} for each subject. 



Stressed Syllable Unstressed Syllabic 



Age Subject First Second First Second 



Z 1 20.40 <$.90 15.00 39.90 

2 23.60 37.80 22.50 33.90 

3 16.50 22.70 17.00 18.30 

4 14.20 26.50 17.50 15.70 

5 18.60 34.20 17.30 33.50 

6 19.60 31.70 20.60 17.50 



H 18.82 33.13 18.35 26.47 

SQ 3.25 8.26 2.76 10.47 



3 i 22.77 33.64 14.73 30.04 

2 22.40 36.10 15.00 17.47 

3 17.81 28.17 10.71 16.55 

4 19.25 34.81 14.25 17.00 

5 20.54 33.77 21.95 27.73 

6 16.32 22.00 8.50 H.73 



y 19.85 31.42 14.19 20.92 

5D 2.55 5.35 4.60 6.39 



4 I 17.60 33.10 18.70 16.10 

2 22.40 35.10 15.00 S9.47 

3 19.40 32.70 17.20 11.00 

4 18.10 35.10 21.90 8.40 
$ 18.10 27.50 16.20 10.10 
6 15.20 40.00 24.50 16.30 



H 17.98 34.72 20.37 12.82 

SD 1.56 4.77 3. 48 3.40 
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Fia^ire 3 . Two-way age by stress level 
interaction for duration measure* 



- Two-way stress level by 
_ ruble position Interaction for 
duration ii»asure. 



Figure 4 . 

syll 



36 
34 
32 
30 
28 
^26 
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18 
16 
14 
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Stressed (S) 
Unstressed (U) 





First Second 
Two-year-olds 



First Second 
Three-year-olds 



First Second 
Four-year-oids 



LLSiirfi-J. Three-way age by stress level by syllable 
position Interaction for duration measure. 



displays this Interaction. For the two-year-olds, second syllables are 
still longer than first syllables, but stre-ssed syllables are also 
longer than unstressed syllables, regardless of position. However, the 
difference between stressed and unstressed syllable duration appears 
greater In second position. For the four-year-olds, second syllables 
are longer than first syllables only if they are stressed. Second 
syllables are shorter when they are unstressed. 

It is Interesting to look at the absolute duration values for the 
'CVCV targets. Across the age groups, the duration of the first vowel 
remains relatively constant, around 18 to 20 centi seconds . However, the 
absolute duration of the second vowel declines with increased age, from 
26 cs at two years, to 21 cs at three years, and finally to 13 cs at 
four years, indicating that the children are learning to reduce the 
length of unstressed syllables. 

Discussion 

The results of the present study suggest that all three of the 
acoustic features measured (intensity, fundamental frequency, and 
duration) are rather poorly controlled at two years of age. At three 
years of age, both Intensity and fundamental frequency are used 
consistently to mark the stressed syllable, regardless of its position 
in the word. However, it is not until four years of age that children 
seem to have control over duration as a feature for marking word stress. 

The present data also argue for a neutral start hypothesis for early 
stress production. The two year olds produced changes in intensity and 
fundamental frequency on individual tokens, but not consistently any 
direction. Instances of Incorrect stress placement were seen not only 
in the use of first syllable stress for second syllable stressed 
targets, as would be predicted by the trochaic hypothesis, but also in 
the use of second syllable stress for first syllable stressed targets, 
in direct opposition to the trochaic hypothesis. 
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PRCLD 23 (1989) 



How Co&servative are Children?: Evidence from Auxiliary Errors* 

Massachusetts Insiituie (rf Tecta»I<^ and Harvard Medical ScIkxjI 

IntrtKliiction. The auxiiiaiy system has recdved considerable aaentkm 
rtsearchm^ng language acqiusitioft. Oncofthereasonstotlmaiiennonis tlm flie^ 
S^is^^S;VhiIccenain syntactic Sri ^ 
SS" s^Siesdonoicxhibittiicseiraits. L^^^^^e^^ '^I'L'^ 
XyX aixiliiay sy«cm is so cooq^ic^ed or. less tmHtioiisly. how i» bd«vtor can be descrflxjl 

S^^SSSs ^ ^tioiS on auxiliary order, ^xwibinaiiflo. inflection, airi plaain«« (cX. 
Baker. 1981, Pinter. 1984). In this papw. I will focus on how children acquire the auxihary system. 

The chad learning the EngU^ auxiliary system coddadj^ various strategy AtCKje 
extreme, could acquire the auxiliaiy systan productively. gen«aaliring what she knows ahwit the 
behavior of one auxiliary to aiKHhcr auxiliary. If sheistoojmriiK^ve.lwwew.shcwiBmateman^ 
mistakes. Consider.forexamplc, what wwddhai^ if she g«icrali«Mltte behavior of 
she did she might notice that in the sentence tedb««>re<a the auxiliary ttoagr^ 

say things like •fefcflWtfor. Attheothercxtr«ne.lhechiMcoukl^acjwsavaiivc str^ 
iJusetomakc any generalizations about tf»bdiavior of auxiliaries. She would team the entire 
auxiliary system by lotc, i»whicing only those owstructioiM which had been poidtive y attestalto m 
the inpuL If slw otopied this strategy, she wtwW no otots. However, her acquisition of the 
Sy 3bc extS slow and |»olracted ance she ^wxild never transfer what she knows 
about one auxiliary to another auxiliary. 

In this papCT. I the foUowing 3 point argument. In Section 1. 1 aigw that tteaaxiliary 
system issoc(MnpUcatedthat.ifchikfaenwerctog«i«alizefiK»noneauxili^ tteywould 
ainost certainly mate errors. In Section 2, 1 presait the itsults of a search of a large «»|ms of 
chUdrcn's speech which indicates that invosksi cnws are the only type of auxdiary error that chil^ 
mak^ih^appreciaWefiequency. In Sectiai 3. 1 argue that the paucity <rf most typw of auxihary 
errors suggests that children acquire torn aspeos of the auxiliary syston ccmscrvativcly. 



1. Description of the Auxiliary System 



The foltowing leview of the auxiliary system is not meant to be a complete summary of the 
linguistic bchavicff of the auxiliary system. Rathw, it is desigited to give the rcafter a feel for the 
complcxi^ erf tlte auxiliaty sy^m. 

Types of auxiliaries. 

There are 5 basic kinds of auxUiarics. The first subtype is ihc progressive be (e.g., the is in 



* This tesearch was supported by a National Science Foundation Graduate Fellowship and a MacArthur 
Foundation RDTPhD Fellowship awarded to the authw. I would lite to thank Stev«i Prnkcx and 
members of the CLRF audience for their insightful comments. I am also greatly indebted to Mane 
Coppola for her help with the transcript analyses. 
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she is eaditg). The secoiKl subtype is the passive *c (e.g., the in A« was fa'/^^ Not ail instances 
of ^ are aiailtefes, however. Fof exam^ the is in ste « is a cofHiIa, nos an auxiliary. 
Likewise the actiaoprovetbteiris in s/i» IMS teingflo^v is iM}t an mx^^ The thiid subtype of 
auxiliary is the a^KCtual tew {e^,, ^fmeia they have bemeadng}. Again not aU instances of 
tewaitffiixiliaries. The tew in the sraieacefA^yteve/oMf is a main veri> denoting pt^essiofL The 
fourth subtype of auxiiiaiy is the at!x0kry<&7(e4.. the lio in the ^temx/^w^ Theauxiliary 
do most be distinguished from the provob^ found in seoiences like / dl? The ftfft subtype of 
auxiliaries are the modal auxiliaries. The nxxlalstndudeeaii, could. M^.wouli.ste//.5teu/<i, may 
might, aisAmua. The modals can ai^ wt/j mu^ be distinguished frcxn their hcxnc^^icmic main verb 
counterparts stch as those found in the senteoces ^ caMAi/;«a5 tadhewiUedhertoctme. 

In acklition to tlKse tri» Kixiliar^ diere are a groiQ) of ^wsbs that exhibit scxne i»la^ 
auxiliary-like traits. I wiHref^todiesevefteaspseudoauxiliaries. Examples of psewtoauxiliaries 
iixdude the verbs Meef, filter, ^7mMa»fia.KHi^Mia. In many ways pse u doaux il ia ri ^ sonmtically 
and synttctically reseml^ RKxial uixiliuia. Onecanay.forexaisi^ ym better go, y<mbetternot 
go, you better be goitig, you better have been going, etc.. If one rcpbces the word nmst foe better, the 
faulting ^iten^ have the stfoe^ructimKM^mils meaning as the s»ten^ with lionet, 
bowtvct, that every pseiKkjauxiliary l^ks certain bdiaviors nM>sS nKsdal auxiliariK exhibit For 
exam[de, need must be i^ated (e.g.. one can say need notgo\»&tm *you need &i additicm, 
ttK^ p»udk)auxiUaries cannot s^eax before a i^tion marker (e.g., *you gonna nta go, ^tm not 
go, etc.). Fuially. no i»eudoauxiIiaiy can appear hdmt a sut^ (e.g., *bener you *gonm you 
go?,tvc.). 

Restriction on auxiliaries 

fkx ease of expositk», I will divkte die restricticMS m the behavicK' of auxili^es into 4 types: 
inflectional r^trictkMis, combiimtion r^trictions, (xder restrioions, and inversinHi restrictions. 

Inftecttonal restrkti4»s. With the excepdcm oi modal auxiliari^, all mixiliaries agree 
with their subjects (subjei^-veib agre^nent, or SVA). Thus, for example, one can say s^ is going but 
nsA*shearego^. A second in£lectk»alr^rk3ton is thMtl» only mixili^ that can take the 
progressive -ing inflectiim is die pa^ve be (for exampte. the being buheis being traded to the Mets). 
One cant say *musting, *ising, *tMdding, or *haddtng. FurthermcMe, while having, doing are 
acceptatde. tl»y me aocqnable ody as main verbs. 

Combination re^rictkms. In gewral, mc^t of the possible omtbinaticHis of auxiliaries 
are not acceptabte. Forexampfe.onecansay/c&uititevetfai^na^stf.butcxwc^nmH^y */ coidd 
eatenahorse. Ev»i within sulK^pes of »ixiii^ries,axnecomlHna!i{fflS^iKceptabIewl»^ 
not Fbr example, the coRd)ina!k»ctfmodd 4* ^wctuai^KTve is ^eptaUefc^aUimxi^ 
Sensem^ like */ can have eaen, *l can tew been eating, */ can have been kidced, asid*Ican have been 
hungry iu« unaccepti^le e^«8 though these same s^itences wmki be grammatical with any otto* m 
AiK>ther oettnple of restr^kjos widim a subtype of auxiliary is die clitidzatioii of the iM^iCH! marker 
not. The contracted form of not (n't) can clitidze onto aH fmns of exoep am (Le.. <^ can say 
isn't, arenX wasn't, weren't, but not *amn't}. Among the fonns of the auxiliary do, only don't is 
iiregular (i.e^ one says didn't and doesn't but not *do-n't). AQ of the modaU except wUl, shall, and 
may have regular contracted f^xm (i.e.. otyt cannot say *willn't, *shalln't, and *mayn't). 

Order restrictions. T!» subtypes of auxili^es are strictly ordered as follows: 

<MODAL> <HAVE> < PROGRESSIVE BE> <PASSIVE BE> 

One can best aj^veci^ this orderif^ in senteiKCS which contain all of the subtypes of auxiliaries. 
Conskier, for example, the sentence he must have been being tortured the entire time he was mjaii 
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Notice that if one switeh^ the oider of my of the auxiliaries, the antence is ungrammaticai (c.g^ "he 
must have beHu been tortured.,.. tic.). As«ondaRteicstrktii»isthatif thereisate^ 
S»ion,itSsl^>pe»oathcfirstaiDdIiary. A thini restriction is that, if the c<»tent erf the entire 
senteiK* is to be negated* the nc^ioo mffiker mast f<^w tl» fim auwl^ 

Inverskm R«trktk»s. Laaly, thee are lestrictions whkA determine whether a subject 
appeals befweaaauxiliaiy or whether the Older is inverted. In questions, the left-moa auxi^ and the 
subject invm in matrix <|uestk»sbm not in cmb«lded questions or in IKW^ TTius.fe 
example, wten aw is a grammatical matrix 

cmbeSed Olsons and Aw cwfteqaestioos die wxiliary and suh!H»^ Thus. / wonder ^ 

/wr coa go and few e<w» te coil go? arc grammatical, wheicai the inverted V 

*how come eta Ae go? are m^rammmicaL 

Things are not that simple, however. The fira complication is th^ sane non-auxiUaries can 
inviMt In aU modern dialects of EngUsh, the inverts. This, one can »y ts she ht^nvea 
thaigh IS is nol strictly an auxiliary. If the invcrsioo rule were simply that only the first aailiary can 
invert, we wixiM expect (&».stq>port to be necess»y. In other words, we wodd expert •rfww sA^ 
fujppy to be file grammatical way to qi^on the sentence 5te is Ai^. AcMitiwiaUy, m Umted 
KingckjmdiatoctsofEngUsh, the main vert) teve can invert (e.g., teve you a malclr?).^ k^asad 
compUcation is that most pseiKtoawiliaries cam»i invert (e.g.. •better you go?, •goma you go?, etc.). 

Tlw above suggests that the behavior of auxiliaries is extremely complicated. Theauxiliary 
system sMms to be filled with lingiristfciandmiiws wailing for the chiki who ma^ 
gemsializations. Before I pro«ed to examine the errors chil&cn make. I wiU give a few cxam|d« of 
gawraUzaiions a chiW leaning English might mate and the cmjTsth^ would re^ 
generalizations. First, based on the i»evalence of auxiliaries th« are homophooic with inMi 
above), the chiWmi^tcooduste that thro was no diffei«K»bcr««en main verba and If 
she did this, she would mdam^y errors. One type ctfcnor which is uniquely predict^^ this model, 
is th^ she would ei&cr invert main veil» (if she ^aerate the behavior of «ixili«^ 
invert auxiliary verbs (if she ^leraliies the behavior of m^vKbs). Another possiMy is the child 
might notice that all auxiliafes exhibit subjwa-aiBuliary invcrssoo and ima this coochide thfi aU 
auxiliaries belong to a ^agle subtype. If shedidthis,shB wooMnotmakeAcin^raaM en^ 
However, we wouM stiU expect her to either fail to add &e SVA marte to nonraodals (if she generahzed 

the behavior of medals) or add it to modais (if she genealized the b^viw of nonmodals). 

Based on the fact thM te. teve, and <io exhiMt SVA whereas the modals do not, the chiM might 
decide that iie. Aa«. and do aU belong to a ^ngk subtype of auxiliaries which is distil 
subtype If she did this, she would not mAe the SVA emjpsi»itlined above. However, ^ would stiU 
use ilUdt combinations and oiderings of the e>e,Am«. and <fo auxiliaries. TTiis would h^jpen because 
sentences like m^m few Ac«» l>«*^g toraorrf would lead her to conclude 
sentence to containigj to three membws of the ix-feive-doaibtype. Hence, she wouM produce 
ui^iunmatical sen^n^ like V feid few goiiig, *l 6cii^ torsfrerf. 

1 One can say. for example. / could have not been Ime, but scmantkally what seems to be negated isn't 
the entire utt»ance, \m ratixr the late" porti(»i. 

2 The auxiliary can also occur before the subject in exclamalives (e^., can she cook!) and negative 
polarity sentences (e.g.. ATever have I seen sauh a mess). Because these forais are very rare ai early 
speech, they will not be discussed. 

3 It piobablv isn't the case that U.K--English pos^save invMts b«ause it is a fuU-fledged auxiliary. 
Unlike a true auxiliary, it can appear as the sole verb in a sentence (e.g., they have espies). 
Furtheimorc, sentences in which possessive have precede an onojntractwl not sound ^twi at best (e.g., 
•?/ have not any apples). 
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2. AttxiUiry Errors Made hy Children 



In Se(»k»i 1 J c)udiiied some of die types (^auxilisiy emxs we 
if a»ygeiKiali2ed the behavior of one ajxiUsy to allodia' sux I comliicted analyses of the 
auxiliary cnors in chikiieo's speech to detotnine wfaic^ 

Corpus. IseffitbedfioramuliaiyemjnindieChiUBS transcripts (MacWhinney and Snow, 
198S) of the 14 children shown in Figme 1. I used the UNIX utility **fgiep" to call all the children's 
lines which contained an auxiliary or a negatioamttlKer.^ This yielded a caqnis which contained 
approximately 55.700 uses of auxiliaries^ «id 15.000 uses of n^aticHt maricers. 



Figure 1: Clilld Trai^crlpts Analyzed 



Corous collected bv 


Child 




As^jroxc #(^ Aux's 


Blooiu (1973): 


Allium 


1;4-2;10 


200 


Peter 


l;10-3,2 


5.200 


Brown (1973): 


Adam 




11.600 


Eve 


l;6-2;3 


1300 




Sarah 


2;3-5;l 


6W 


Clark (1978): 


Shem 


2;3.3;2 


2.500 


Higginson (1985): 


Afsil 


1;10-2;11 


1.200 


Juf» 


13-1;9 


200 




May 


a.ll-0;ll 


0 


MacWhinney & Smw 


M^ 


1;5^;0 


2.100 


(1985): 


Nathan 


2;6-3;9 


1.700 


R{^ 


2;10-7;10 


11.700 


Sachs (1983): 




1;24:9 


3.100 


Siq^ (1973): 


Nina 


2;0.3;3 


7.500 


Total nafflb^_QtajBaiMries 


55.700 i 



Procedure* I went ttutxigh the ccnpua of utt^ar^es which a)nisii^ auxiliary Q€ ne^on 
marko^ loc^g for mi^akes involving auxilWies or negsdcHt In ^kiitk^, for cjch qi^^on that 
contained a subject and m aiixilivy* I determii^ whether ^ auxiU^ was invested. Utterances diat had 
contracted, stuttered^ oi uncles auixiliifftes and uttesai^es whkit weit c^ous rcHitiMS or imitations 
weienot included in tl^Gr?c^anaIy^ or inv«^skm^y^ An mKtograduaie research assist^t dkl 



^ The cinnpiiterscaidied felines whfch contained th^sf am, are, be, better, can, 

could, do, did, goMa, gotta, had, has, hmfe, is, may, migfu, must, need, never, no, not, n't, shall, 
should, was, were, will, w}n*i, and wcukL * 
^ Note that occurrem^c^cofmlaiet and main verb ^ 
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the san»aoal5WS for a subset of the mwiUaiyaiKl negation ctM^ For all analyses, the concordance 
ratings were greater than 90%. 



Resnlts 



A InftectioDBl Error*. 

lUkit iBflectioaal Eadings. T1»«c w.%s only one example of a child appending an illicit 
innectional marker » an mt«Uary. Childicn neva a^jiied the SVA maikcr to medals (i^e^JjCTB were 
no examples lite -te caw Ukcv*Hse.childfcnflevef applied the prog^ 
modaiOc there were no exami^ss like •mttatfl^). Riitiie^more. while the diildreafiR^orai^y 

auxiliary cto.Aove, or i»e (Eve 2;0: while me M while me being silting on it). 

OverregnlarizatkHi. Many auxiliaies have i^t iicnse and SVA farjis which are krcgular. 
Notice, for example, that one says sfef was eadng rather than *sHe be-d sad sht is eadtis rather 
than •jte be-s eating. It is wc«-known thm children often go ihroi^h a siagp dunng whKh ^ say 
"ea»d" fa "ate" ami "saycs" for M (c.f.. Pinker & Prince, im, foe a review). Unless chUdren are 
comtdetdy conservative in thdr acqtrisilion of aaxiliaiies. we wcuM expect flien to o^wially 
fmx£»ovcn^iiltri2ed past ten» and SVA forms. I foimd no such examines. CtaWrenm^no enas 
with modals fix., they never said -csmrd" for "could"). Ifbimd28overregulaized fonns 
and 6e. iHtt in an 28 cases the oveii^uiari»d veb was a mam vcib airf not m aixili^^^ 
found 134 cases in which children used ^ where they should have used «, ore. or flw- In l28ot 134 

examples, be was a cofHila aiui nxA m auxiliary. 

In ammvary, thcchU«frcn essaitiaUy no inflectksnal eston with auxiliaries. They made 
no auxiliary em« de^te the faa tlmt they inOecied and ovencgulariz^ 
honu}phonic to auxili^es. 

B. Combination Errors. 

lUfcIt Combln«3tioos of Auxiliaries. As was discussed in Section 1, most 
combinaiionsofauxiliaricsarenotalk>w«L Despite this feet, there woe wily 30 cases of what appear 
to be illicit combinations of auxiliaries in questions. AU of the examples of iUial Mxibay 
combin^ons in auctions involved having an auxiUaiy both before and aft« the sabjeo. Thirteen ctf 
ihe30examplcsLlthecopuU6eCe^..Ad8ma54>: isiiwasasnake?)fa5ef Iliana'W a^ijaiy. 
AracHig dcclfflBtivc sciences, there were only « half dozen cffles which could be cxainpte of ^ 
combinations of auxiliaries. AM but one of these examples involved a co|Hila O.e., aD bitt one were 
similar to Adan (2;7): you don't be qutet). Given thM the combmafioo modal+aspecmal ha^is 
acceptabks for aBmodals except CAR, one migltt expect Aatcrroes like*/ am 
MrSSycommoo. HOs was not tte case. I found40mod^+aspecQialfejwuacsanccsbmnoneof 
Item used the modal can. This is de^ the fact that the children used cfl« more freqi^tly than any 
(Hher modal 

Illicit Combioations of Auxiliaries and Innections. In addition to most 
combinations of auxUiarics being ungrammalical, most combinaiiotts of auxiliaries and inflected mam 
vcifes are unacceptable. Therefore, I searchwi fw ungraramatical combinations of auxiliaries and 
iftlkctions. I only counted examples which were ungrammatical because of the presence of an 
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extraneous inflection or auxiliay (e^., Adm (2;7) cowboy did fighting me).^ I found that fewer than 
0.1% ofchildreo'squ^ioos were douhlc-^jsed. DoubteHeasing was even imr among dectealivcs. 
Furthcmwre, there were lOcascs like *doesshe&^? whe«do-»wort ina>iTBCtly provided in 
questicms. L&ewise.ju(^g from context, there woe fewer th^ 20 cases where chi^ 
provided a in an tmeoii^aticdecl^vesei^aces. Inot!^«^]rds,tfaerewtre very few exair.ples like 
; do taste dm (Samh; 3,0). 

Auxiliary ♦ m*L The Mgatit») marker cm clitidze onto mo^ but ikx all auxiliaries; 
*amn't. *do-H't, *mayn't, •shaltn't, 'h^'i m not acxepfable. I found only one case otamn't and one 
cax^wUln't amoQg the almost IS^ uses of ne^kxt markers. 

In sum, there were very few il&it comt^natiaBS (^auxiliaries despite over SS/XX) possible 
c^jpostunities. The frequency afchikb«i's auxiliary combii^onenon does not t^jpeir to be 
dramatically greater than whtt one w^suld expect to find iaat&ik speech. When adults make auxiliary 
combinatioo errors, tfa^ erra» are obvif^y produokm mors and not Uie rc^t (tf a £^ 
Since chiliben's ernn me no more freqiiBtt th^ achilt orors, oie o^d argue ti^ t^^ 
OTCSS just like tte aduU err»s. 

C. Word Order Errors Other than Inversion Errors. 

AnxBiary Onto*. In utterances that h^ mcse than cme auxiliary, children never scrambled 
tl^ ie!£dve ord^ of ti» auxiliary. 

Misplaced Inflection. In all but 10 of the children's utierai^ which had auxiliaries and a 
tense or SVA inflation, die inf^ional marker ^jp^ied (» the first auxil^. 

Negation. Qiildren jhc^ a Degatk>n marker after a main verb in mly 5 utt^ances. In 
other words, they e^oitially never saki things like *he laidng iwt ail ofde weUb down (Adanv 3;S). 

D. Inversion Errors 

Which Verbs Can lavot. There iA«re no examptes of the children inverting 
pseu Jomixilimies. In odier wsds, th^ never ^cod qu^tkms like *Better I go? In ^tion, I found 
only 10 qu^ions in whidi chikfroi inverted a main verb (e.g.. where goes one?y. Cc^ersely. chihiren 
ne^w placed ann't 9Sm I (e.g., */ aren't goi/tg) even tlxx^ there woe 22 questiiMis in whk:h childrBn 
placed aren't before / (e.g.. Aren't I going?). 

What Scttinp AUow Xawr^B. The chUdren stKnetimes fa».ed to invert in settings 
whkh require inversioa In S%c^ the matrix questkms that had suxitiaries, children ^aced the »ibject 
before the auxOlBry (e.g.. Adam (3:3): What I will r»d?). Furthermore, all of the children 
wto asked ttteast 25 q«iestiooswi4tS2xiliariesm^thbini5take at least 01^ The children also 
scHnetima inverted where di^sboE^'t have. Theyhiveitedsubject^auxiliary in6%of the 
embedded 9ie^k»s that had auxiliaries (e.g., Adam (4;3): I wonto'wt^^desefof?). Inaddltiai, 
they invert«i si&ject and auxiliary in 14% how come questicKis that h^ auxiliary (e.g., Adam 
(4; 10): How come is dai?). 

In summary, inversicMi errors were by fiu* the mo^ common and pervasive type of auxiliary 
error. However, not all pofflibte types d" invasion enrn occurred. Fes' example, the childrai 



^ I did not OHint examples which woe ungranunaticalbecai^ an inflectkm or an auxiliary WK 
missing (c.g.,*j^ playing or *ske is play) because sadh examples are likely to be the reaiil of a 
{»oduction constraint 
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csscntiaUy nw inverted vabs which we uainveitibie. They did maks two types of inxf^m errors: 
they ocMSioiMdly n^iecsed to invert in setting thai requ^ 
settings that do ao( allow inversion. 



3. Discussion 



In SecticHi 1 . 1 aiKocd that the linguistic behavior of auxiliaies is so complex that, if children 
generalized ftoro one auxiliwy to another, ihcy wouki almost certainly 

pr^cnttd the results of maiyscs of over 55.000 spontaneous uses of a»iii»ks by ch^ Theresulis 
of thea Kial^ suggest that inv«sk» enois are &e only type <rf auxiiiaiy mor th^ diild^ 
with any mediae frequency. I would lite to argue that the scarcity of most types ftfaoxili^ernxs 
saiggeststh^chiidrea acquire nwstaspwis of tteauxiliaiy Systran «>nscrva^ It is possible that 
this patani of cmw reflects djfifcremawpii^tionalsrmt^i^ "nwsediffciaiiacqaidtioiialstrat^ 
might in timi reflect a linguistic diffit.^ice between mcBt of llK |m^)erties associated 

sy^ero and uoiiisBy im«rsi(»i. 

This pattern of errors is ccmsistcnt with the fdtowing linguistic nKxtel. The texicon could 
ccMitain a li««tf which inflect fiKTOS,cora!»naiions. and orto of auxiliaries »^ 
lexic«» could also contain a list of which auxfliarfcscaiinv«t Because these lists are finite, children 
could lean th«nesse«ially by It is ntKpossable, however, to Ha all of the sentence fflings 
which permit the aujulivy to appear befoe the aibject {e.gM eating. t5 1^ % 

thehigugfymmeaiing,ti£,). Inversi(»» seems to be the result of a syntactic jmxass which c® occur 
in son» stings and not others. Whether sjinv«tiTrfe«ailiary does invert depcncb on restricticfflscffl 
whoi this syntactic pnscess occur. Chihben mus team what tte^ restrictions are. 

The rarity of most types of auxiliay emMS is ccmsistent with children acquiring tJ» auxiliary 
system in a conservative fashion. The lack of arois does not, however, i»ovethMchildrHi»c 
c<Hiserv«ive Icaners. ItoouldbethaichiWreadog«»iBlize, but that they are either extremely liKky or 
the geneializaticms they ffie fairly cooservi^ GiventhatIsewchedovaSO,0(X}i^of 
auxUiaries fs» errcjs. it is unlikdy that the childiw just hi^HJcned not to make moa of the pc^^ 
lypesof errors. A mt»elikdyposdbiliiy is thai children ^cx&eraely smart about the genttalizalHMis 
they make. Notice that aU the memb«'^?!ie6e subtype, ti»<fcsul^?pe. and the /wve subtype b 
pi«ty much like «» another. Children , fd fairly Mfelygeiaralize within rach of the^su^yp^ 

The modal subtype, on the other hand, poses a number of pcoW«ns for generalization. One 
woWem with generalizii« within the jmxid subtype is that the pscudoauxiU^ 
lack certabauxiliary-I&e traits) behave mo^ like the ntodals. If chiMren generalize the behavior of 
modals tg iwffK^>«T*^i«4«is, tl4y wnoiil do like invert ps eud oatix iH aries. Alternatively, if they 
generaii-vd the isehavior of pseudcKiuxiliKies to modals. they would fi^ A^cond 
I»ob!em with &e modals is the fact duu tttteiances with con -f aqwctual 
though every oihw modal can be comtsncd with aspect imlAave. If children were wary about 
gencrsiizing within the modal categs^. they would be able w avoid dicsc potential cttots. 



Schachtff (1983) and PiJ^ (1^) have aigg^cd thai «m» fealsire (fciomincs ^ch xnH^onal 
fomjs,combinatioos8nd«dcrsofauxiiiaiiesarcaccq)iabte. If they are right, then the lexi«»iwoukl 
merely have to list the values for this one feature. This would simplify the lexkion and, haicc 
acquisitkHJ. It would also kad one toexpeci that iaficction, comHnaticw and ffldercnors would duster. 
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f>^g8 fiyt ^^FfmnH aiwthef sffltatB protot for the oonc{»seivative tearoer. Fust, some 
auxiliaries can odyappeiff with n^aJionin»iEe^ For example, one can say 3W«»«diiof go. bm one 
casaiotssf*yourteedgo. Second, the negathw!KBi«c«uiotditici» onto am or 
will have inetfola- nega^d forms. Third, ann't can sfipear b^oie the pnxioun / but not afler it {e^., 
aren't I going? \m not *Iareti:t going}. Fmally. ccrtafe n^^ fenns «rf «aili»te have differou 
connotations dq)eQding on whether they ^jpear befoie or after 

lo the tianscs^ analyses. I found thM ^ childTNi oventgulsi^ toise aiK^ 
inflections forte, do, and have when be,do» and hsive are main verbs but not when they auxiliary 
verbs. This suggests that from a very early age they distinguished main verbs from auxiliary verbs. It 
also aigge^ thM they applied a seductive lomng strata to main veibs 
strata to auxiliary veris. How were they able ^ disdngt^ main verbs firom homc^ldiomc auxi^ 
vert^? Perhapsdiey weie^e to disingttish main v»bs£ram8uxitisy verbs b»«i» the tw^ 
verbs ate of Universal Grammar. itisevenpossa^thatth.difFerettsd)typesof aniliary vebs 
are part of Uni>^^ Gramme. To the ottemdittchildma are bora expecting loenaxmt^difi^em 
categorks of verbs, diey migitt be able to ise a productive learning oral^ without nuking many 

In summary, tf» fflialy^ of dUldren's auxiH^ em»s provides lioieor m>evid»^ (^a 
productive teaming strat^. How^^vr. it may be dt^dnre ate no m»s because dilklrai mate exactly 
the rigttt genoalizations. In acMit^ to lo^chig ai auxil^ ostss, one may be able to d^ermiiw 
whetha children are consn^^iw or productive by exminii^ die acquishiofialtin^coiBsefi^^ 
varicMis auxili^ies. !^ ex^i^e, one couki detnmiiie •vhetbisraUctf the members of smmixilb^ 
subtype exhibit catainlii^iJ^bdiaviorsia the i^netin». One ctmld also deinmiiKwhetlwr 
auxiliary th^ me acipiired I^ immedi^y exhibit aU of the traits ^^}dmed w&h ^ 
auxiliary or whether these trais haw to be kmi«l anew for each i^modaL TIk» analy^ )»^iki 
OHnplottent Uie error catalyses presontKi heze. T<%ether d»y shcwM help mvcsi bow omservativi; 
children axt in Ihev acqui^tkm of tl» auxiii^ sys^. 
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^ Com{»rc, for example, tlw meanings of wos'f in )iouwon'f go and won't you go? 
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rHTLDREN'S PRODUCTION OP SUBJECTS : 
COMPETENCE, PERFORMANCE. AND THE NULL SUBJECT PARAMETER 

Virginia Valian 
Department of Psychology. Hunter College 
695 Park Avenue. New York, NY 10021 

When and how do children determine that their language does or does 
not rMu?re overt surface subjects? English requires an overt subject. 

Tor iZill Taicen from Hyams. ^^Ji??, J ^^.J^, f^Hn 

while C2) is not allowed. In contrast, in Italian, both (3) and {i) 

(1) I am going to the movies 

(2) • Am going to the movies 

are allowed. There can be an empty or "null" subject in Italian. 

(3) lo vado al cinema 
I am going to the movie' 

(4) Vado al cinema 
Am going to the movies 

English and French are a«ong the languages that ^^J^^^^ , ^ 

subject^; Italian and Spanish are among ) «tLr ^eatu^es of 

Lbiects The null subject paraaster may also control other features or 
Ta^age' features in addition to whether an overt subject is required 
(foTa list of candidates, see Riemsdijk and Williams. 986: 298-303). 
For example, languages that allow null subjects typically do not have 
••exDletive". or referentially empty, pronouns. 

Ixaiple. in English, of a deferentially empty pronoun 1 the 
"it" in (5). In Italian, such a non-referential forra of it does not 

(5) It seems that Jane loves Mary 

(6) Sembra que Jane ama Mary 

Seems that Jane loves Mary , 

exist. The only equivalent of (5) in ^^^J^^^^^^ " „ ^rowiig. " 

also occurs in "weather" expressions: "It's raining. It s snowing. 

"'''%hfa;iumt!on'Sf the null subject parameter has 
recent attention, beginning with Hyams's (1986) ^^^^Sina and px voc^ 
analysis Hyams offered an explanation for an apparently ubiquitous 
The— n in^erican children's early speech: subjects f 
absent. The sheer ubiquity of this Phenomenon, which has never received 
I satisfactory explanation, made it an excellent cand date for study. 

Hyams 's (1986) explanation was that American children began 
acquismon with the nill subject parameter set at the ^^^^^ 
value which optionally allowed null subjects, and entailed other 

consequences. In addition to explaining f -lean 
children frequently omitted subjects. Kyams's (1986 account 
!;;;iraneous?y explained other features ^J^J^^^^f^'^^J^:?^ 'Jer 
apparently cooccurred with subject optionality. For e'««»"P^^' . , _ 
account predicted that children who omitted ^tiJe 
use expletive subjects when that' were required. ^^J^.^^^, 
would enter the children's repertoire at the same time J^Jt subjects 
we?e used as required. In addition, her account predicted that children 
would fail to use Mod.ls until they used subjects cons stent y. 
Previously reported data appeared to confirm both predictions. 
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What was so attractive about Hyaas's (1986) analysis was that it 
accounted for a diverse body of phenomena under one theory. The theory 
provided both a linguistic analysis of the null subject parameter, and 
an account of acquisition based on the linguistic analysis. There have 
since been a variety of competing explanations for Aaerlcan children's 
inconsistent use of subjects. 

surprisingly, however, there are no numeric'! data bearing on 
American children's use of subjects. Although Hyams (1987) states that 
"it is well-known that thematic (referential) lexical subjects are 
optional in early child language and that expletive subjects are 
entirely lacking." that statement is incorrect. Existing accounts use 
either suanary data reported in other contexts, or data from very small 
samples of children. This study presents the first quantitative data 
on American use of subjects, and the first comparison of Aaerlcan and 
Italian children's production of subjects. 

The data show that children's use of subjects has been erroneously 
described. Further, none of the current competence accounts of 
acquisition of the null subject parameter is supported. Finally, the 
data raise difficult methodological questions about the interpretation 
of inconsistent usage by children. 

Cross-sectional American data and longitudinal Italian data are 
compared. Twenty-one Anerican children were audiotaped in conversations 
with their mothers, typically on two occasions no more than two weeks 
apart, for about 1 and 1/2 hours total. The children ranged in age from 
1:10 to 2 ;8. MLU was computed from each taping session, and the average 
MLU was used. This average MLU ranged from 1.53 to 4. The children 
were divided into 4 unequal groups on the basis of their MLU 
distribution. Group I consists of 5 children between MLU 1.53 and 1.99. 
Group II consists of 5 children between MLU 2.24 and 2.76. Group III 
consists of 8 children between MLU 3.07 and 3.72. Group IV consists of 
3 children between 4.12 and 4.38. In this sample of children MLU and 
age were highly correlated, r - .74. 

The children's speech was coded, and several categories were 
excluded from further analysis: utterances with unintelligible 
portions, single word assents or dissents, iaitations. and routine 
utterances. In addition, for the analyses here, imperatives without 
subjects were excluded. Utterances were classified as imperatives on 

the basis of context. 

Table 1 shows what percentage of the children's non- imperative. 
non-imitativQ, utterances with verbs contained subjects. The five 
children in Group I. between MLU 1.53 and 1.99, used subjects close to 
70* of the time when they produced utterances containing verbs. There 
is a shift in percentage of usage between Group I and Group 11. Group 
II, whose MLUs range between 2.24 and 2.76, used subjects close to 90* 
of the time. Performance was consistently high thereafter, increasing 
slightly in the next two groups. As the standard deviation indicates, 
Group I was the most variable group. 

The high consistency of usage in Group II suggests that children 
with an MLU of 2.5 or Ir^ss understand that English requires subjects, 
and can consistently express that understanding in their speech, if we 
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t^vc fti5-90tk usage to be consistent usage.' "Earliness" is in the eye of 
!^ K J hnt such a hiEh level of usage at this MLU indicates that. 

eiLln^'fJiy- chnf iL'gifge! American children understand that their 
^»ntmfis& is not a null subject language. 

^?he neK? question is ho« to interpret the 70* average figure for 
GvoJl especially considering the variability in this erorxp, ^here t-o 
chuLe; haS subject use as low as 55%. There are two possibilities, 
one is Jhafthe child has not yet established the correct value. The 
cMld coSlJ think either that subjects are optional or could be unsure 
about whether subjects are option^^l or obliatory. Either way. on 
possibility one. the child's competence is deficient. The second 
Dossibillty is that the child understands that subjects are required, 
but is unable to express that understanding in her speech. On 
possibility two. the child's performance is deficient. ^ , , ^ 

^ HOW can one decide between the two possibilities? Two strategies 
can be used. One is to explore both competence and performance factors 
within English. The other is to compare English-speaking children with 
children of a null subject language. The American data suggest that a 
performance explanation can handle all the facts, a conclusion supported 
by the Italian data, which show that American and Italian children 
differ markedly in their productions. 

To begin with the American children, we can examine other 
orooerties that the children's speech should have if they understand 
that subjects are obligatory, using the higher-MLU children as a 
benchmark. If Group I children believed their language was a null 
subject language, one might expect them to use particularly few 
oronominal subjects, since it is pronominal subjects that can be 
omitted The subjects that are expressed should be lexical rather than 
pronominal. Instead, a mujority of Group I children's subjects are 
Dronouns - 77%. Pronouns included personal pronouns, demonstratives, 
and interrogatives. Pronoun use continues to be high, comprising 97% of 
GrouD ITS subjects. 85X of Group Ill's, and 8A% of Group IV s. 

Another potential competence measure is production of the expletive 
"it" But if our benchmark is the higher-MLU children, expletive usage 
cannot serve as a measure. For ail 4 groups jji^*^^^^- ^^^^ ^'^^ 
are consistently producing subjects, there is Uttle expletive usage, 
and little usage of expletive contexts. Children of th s age and at 
this level of development are seldom interested in talking about the 
weather. Other contexts that would support expletive usage require 
embedded structures that are not within the children's repertoire^ 

TO the extent that there is use of expletives, it occurs across the 
board. For example, the lowest MLU child produced an expletive: When 
it's noe-y." where "noe-y" equals "snowy" or "snowing . In fact that 
was this child's only production of the word "it". Since even the 
contexts in which expletives would be required are rare, the lack of 
expletives is not meaningful. 

A third competence measure is presence of Modals, which, on some 
theories of the null subject parameter, could be related to Production 
of subjects. Only the lowest MLU child failed to produce Modals. Ail 
others produced them, though usage was infrequent in Group I. Table 2 
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shoi^s Modal usage for each group. Usage is expressed by using the 
number of strings with Verbs as a baseline. Thus, the figures show what 
proportion of strings with Verbs included a Modal. Modal usage 
increases as a function of age and MtU. but there is no hint of a step 
function. That is. .Modal usage does not suddenly begin when subject use 
becomes consistent, nor draaatically increase when subject use becomes 
consistent. Nor is Modal usage is correlated with subject usage, once 
MLU and age are partlalled out (r - -.03). Children's use of subjects 
is roughly constant regardless of how aany Modals they produce. 

What about performance measures? The data I will report here 
coMpleaent P. Blooa's (1989}. If children's usage of subjects is tied 
to their overall development and ability to produce longer and longer 
utterances, then there are certain correlations one might expect. For 
example. MLU. age, and subject use should correlate, and they do. In 
this sample, the simple correlation between MLU and subject use is .77 
(p < .001). and the simple correlation between age and subject use is 
.74 (p < .001). When a partial correlation between MLU and subject use 
is computed, the correlation is .48 (p - .03). Thus, the data suggest 
that children use subjects more as their MLU increases. 

Another performance measure concerns correlations between Verb 
usage and subject usage. As Table 2 shows, children's Verb usage 
increases markedly from Group I to Group IV. Verb usage, unlike Modal 
usage, is highly correlated with subject usage, even when MLU and age 
are partlalled out. r - .78, p < .001. As children produce more 
utterances with Verbs, they correspondingly produce subjects for those 
Verbs. Notice that Verb production is theoretically independent of 
subject use as measured here. The children could maintain a constant 
proportion of subject usage as their Verb production goes up. 

The fact that subject usage and Verb usage are linked across the 
entire range of children suggests that children know that Verbs require 
subjects. As they are able to handle the complexity involved in 
including Verbs, they are correspondingly able to handle the complexity 
involved in including subjects. If the children believed that subject 
use was optional, their usage should remain roughly constant even though 
Verb usage increases. 

A final factor can be introduced to account for Group I ' s 
inconsistent production of subjects. Although subjects are 
grammatically required in English, in some contexts speakers omit 
subjects. An example from the NY Times is, "Seems like she always has 
something twin-related perking." Other examples are "Want your lunch 
now?- . "Having a good time?" . The American child hears examples of 
subject omission, and has to determine Just what contexts acceptably 
allow omission (for more discussion, see Valian. 1989). 

To summarize, the child operates under performance limitations. 
She can also infer that it is acceptable to omit subjects in certain 
contexts (because she hears strings without subjects) . without yet 
having zero'ed in on the contexts that support omission (bf, cause they 
are very complicated) . As a result, subjects are absent too frequently. 

The second strategy for assessing the significance of American 
children's very early inconsistent usage is to compare the children's 
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perforiance with that of young speakers of a null subject language^ 

Lzulca. Lust. Wakaya«a. and Snyder ^Jf °f/,Lfrip^ 
lananpae usajTC Italian data, consisting of longitudinal transcripts 
co??ec?ed by^' Tirondola. and lent to »e by F. Antiaucci. provide an 
apiropj!ate contrast. There are 5 Italian children, each 1:6-1;7 at the 
s?Sr? of taping. They were recorded monthly for a year, except for one 
su^er break, which occurred after the 5th taping. Each recording 
s^!on was ^hort. about 15-30 ainutes. Because so few utterances are 
avaUable the 11 sessions are divided into Time I and Ti«e II. 

Ti«e I covers the first 5 months, before the sumaer break. The 
children were about 1;6 to 1;10 during that ti«e. Tise 11 covers the 
5ast 6 Lnths. after the suiuier break. The children were 2;0 to 2;5 
during that time. The Italian children at Time II were thus on the 
average somewhat older than the American children in Group I . who 
averaSd 2 0 However, it would be desirable to have a linguistic way 
of co5par!ng the children. Since MLU cannot be calculated in the same 
way with Italian children as with American children, it was not 
computed, we did calculate the number of utterances with Verbs, in the 
s^e way that we had for the American children. At Time I. 27* of the 
??^nrchndren's utterances contained a Verb. That was the Percentage 
for the American children in Group I. At Time II. 39* of the Italian 

children's utterances contained a Verb. 

At both Time I and Time II. the Italians differ from even Group I 
Americana Table 3 shows the children's use of subjects. The total 
proportion of non-imperative non-imitative strings containing subjects 
s^avs constant at about .30. less than half the average usage of Group I 
liericans Sis .hifts what has to be explained about the American data 
JJoIwSy do Group I Americans use subjects so little, to. why do Group 
I Ii;ricans use subjects so much? The comparison suggests that Group I 
Americans already understand that subjects are syntactically required. 

TO continue with the Italian children, at Time I the Italian 
children produce twice as m€,ny post-verbal as pre-verbal subjects, 
echoing Bates (1976). This may reflect the children's initial 
^oSSJeLnsion that overt post-verbal subjects carry ^^^^/^^^'f ' 
By Time II the children have doubled their production of Pre-verbal 
sub ects. but tot^ production of subjects remains the T^"^^^ 
to Time II, AiilTthe Italians differ from the Americans, in that they 
do not increase their overall rate of subject production, within the 

ti«e Children also produce less than half as many pronominal 

subjects as the American children. Recall that for Group I of the 
American children, about 75» of the subjects were pronouns. At Time I 
22» of the Italian children's subjects were pronouns . and at Time II 35X 
were pronouns . At both Times I and II. pronouns were more common in 
post-ve?Ll than pre-verbal position. This, again, may reflect the fact 
that post-verbal subjects tend to be the focus. 

With respect to expletive contexts . the Italian children did 
nroduce a few verbs that demanded the absence of a subject. At Time i 
?here was one instance; at Time II there were a total of 14 instances 
produced by 4 of the 5 children, involving 3 verbs: Msognare . fiiovere. 
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bastare While this is a low rate of production, it is more frequent 
than 19 the case for the Aaerican children. This «ay. however, reflect 
the meanings of 2 of the 3 verbs : biaognare has to do with there being 
a need for sofflething. and bastare with there being enough of something. 

With respect to Modals, the Italian children produced many fewer 
than the Aaerican children. At Time I there was one occurrence: at Time 
II 3 of the 5 children produced 7 exanpies. If Modal use is relativized 
to Verb use. as it was with the American children, that is a total of 
6/392 non-imperative utterances with Verbs, or a proportion of .015, 
about half the American production. 

In sua, the lowest-MLU group of American children does not look 
anything like either Time I or Time II Italian children. The Aaerican 
children produce, from the beginning, more subjects, more pronominal 
subjects, and more Modals. By itself, such data are not definitive, 
since the children may be matching the adult frequencies of usage. 
American children could think English is a null subject language , where 
the option of omitting the subject is infrequently used by speakers. 
What makes that interpretation less likely, however, is the fact that 
all children operate under production constraints. If American children 
believed their language was a null subject language , and needed to 
select constituents to omit, subjects would be an excellent choice, even 
if th~ adult frequency were high. 

Thus, it is hard to explain the differences between American and 
Italian children if we assume that both language groups think subjects 
are optional, and if we assume that both language groups operate under 
production constraints. If we instead conclude that even the lowest MLU 
group of American children understands that subjects are syntactically 
required in English, we can explain their inconsistent usage as due to 
two factors: production constraints plus the existence of acceptable 
strings in English that lack subjects. 
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Table 1 

Aaierlcan Children 
Proportion of Non- Imperative Non-Iaitative Utterances 
Containing a Verb Which Also Contain a Subject 

urn Mean A£e Mean Proportion Subject (s .d. ) 

A^rSa^e Proportion Subject Range 

Group I (N - 5, Mean of 86 utterances with a Verb per child) 

177 2;0 .69 (.12) 

1.53-1.99 1:10-2:2 -55 - .82 

Group II (N - 5. Mean of 207 utterances with a Verb per child) 

2 49 2:5 -89 t-^^) 
2.24-2.76. 2:3-2;8 -84 - .94 

Group III {N - 8. Mean of 286 utterances with a Verb per child) 

3 39 2;5 -93 ^0^) 
3.07-3.72 2;3-2;6 87 - .99 

Group IV {N - 3. Mean of 250 utterances with a Verb per child) 

4 22 2:7 .95 (.03) 
4.12-4.38 2:6-2:8 -92 - .97 
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Table 2 

Aaerican Children's Modal and Verb Usage 



Subject Usage 



Modal Usage 



Verb Usage 



Group I 
Group II 
Group III 
Jroup IV 



.69 
.89 
.93 
.95 



.03 
.06 
.09 
.14 



.27 
.52 
.70 
,79 



Note. In all cases, strings with unintelligible segaents. single word 
assents or dissents, imitations, or iaperatives. were excluded. 

* For Modal Usage, the numerator is number of Modals and the denominator 
is number of strings with Verbs. 

^ For Verb Usage, the numerator is number of strings with Verbs and the 
denominator is number of strings. 



Table 3 



Italian Children 



Proportion of Non- Imperative Non-Imitative Utterances 
Containing a Verb Which Also Contain a Subject 



Pre-Verbal 
( range ) 



Post-Verbal 
( range ) 



Total 
(range) 



Time I (N - 5, Mean of 39 utterances with a Verb per child) 

.09 .21 .29 

(.05-. 19) (.15-. 24) (.22-. 43) 



Tlse II (N = 5. Mean of 



78 utterances with a Verb per child) 



.15 

(.08-. 18) 



.14 
( .06-.23) 



.29 
( .18-.41) 
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